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FIRST PART. 

ORIGINAL ARTICLES 


The Organisation of the Agricultural Department 
in the Belgian Congo. 

iiy 

Baron F. pAtLOy 

A^rtcuHural Entiine^r at the lieh^tan Culonial Office. 


There has been an agricultural department working in the Belgian 
Congo for some 15 years, but it was only 2 years after Belgium had retaken 
the Colony (1908) that the department was organised according to the 
Iprinciples holding in the large modem colonies. 

* Jf. T. Renkjn. Minister for the Colonies, conhded the organisation to 
M, hEPL.\E, Professor of Colonial Agriculture in the University of Lou- 
vain, who had studied the special conditions of colonial agriculture in 
several colonies in the tropics. At his request several members of the 
igricaltural staff were sent to various foreign colonies in order to gain 
ij)ecial experience: their chief stays were made in Ceylon, Java and Su- 
natra, Malaya, South Africa and British and German East Africa. 

New laboratories and experimental centres were founded and fully 
Equipped for the study of plant and animal diseases. The best of the exi- 
ting ex]^rimental stations were developed. Finally, the general agricultural 

f uipraent was completed, chiefly by the despatch of steam cultivators 
machines for the treatment of coffee, rice, cotton, fibres, etc. 

A Publication was begim of a quarterly periodical known as the 
nllctin a^icole du Congo hdge. 

Tlie agricultural programme distinctly favoured scientific and p rac- 
ial resarch. 

After only 5 years' experience of this system it is already perfectly 
^ar that all new progress must be along methodical and prudent lines 
that as much useful information must be obtained as possible to serve 
I basis for that progress. 
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In a country as new as the Belgian Congo, it is obvious that, along with 
favourable factors, numerous difficulties and problems mustarise, the solu- 
tions to which can only be obtained by investigations conducted in ac- 
cordance with modem science progress. 

Research IvAboratqries. 

The Colony p(»se^ at the present moment 5 laboratories well 
equipped for scientific research on any agricultural problems which may 
be submitted to them by the various colonies or which the Directors of 
the laboratories may consider of general interest. 

Two Laboratories of Agricultural Chemistry and Plant Physiology ait 
at work, one at Zambl (hower Coi^o), the other at Khsabethville (Ka- 
tanga). Their researches for many years past have been directed exclu- 
sively towards the study of the agricultural soils of the colony. 

A Laborat^y of Agricultural Mycology is attached to the Eala 
nical Garden. The Director is M. Vermoesen. D. Sc. who was sent to tb 
British and Dutch Indies in order to study the diseases of colonial plant: 
and the modem scientific methods for their control. 

The mycologist xdsits the State plantations and also, on request 
those of private individuals where there is any oubreak of disease. 
then prescribes such measures of control as seem advisable and may even 
make their adoption obligatory" by means of bye-laws. 

The first subjeet to receive attention has been the treatment of fun- 
goid diseases of cacao and coffee. Other researches have also been inaije, 
particularly that on Pomes semiiostus, a fungus distributed thrbughontj 
equatorial countries and which attacks the roots of Hevea. 

The Laboratory of Agricultural Entomolooy has hitherto been situate 
in the Eala Botanical Garden, The Director is Mr. Mavve, who hn 
carried out some very interesting work on insects attacking cacao, coii« 
and rubber plantations. 

The results obtained by the departments of mycology and entomolo^i 
are published regularly in the Bulletin agricole du Congo beige and in ™ 
Etudes de Biologie agricole. 

The following works have been published : 

Sahlbergella singularis (Hagl.) producing canker of cacao {Bull, .b 
Vol. V, No, 2). 

Stephanoderes coffeae> (Haged) injurious to coffee Voi. 

No. 4). 

Papiliodemoleus attacking sj^edesof Citrus [Bull Agr., Vol. V, No. 

The pests of Ham {Bull. Agr., Vol. V. No. 4). 

On the Ovipositiou of Sahlbergella singidaris {Btdl. Agr., Vol. 1 
No. 1-2), 

A Labor aiory of V eterinary Bacteriology was attached in 1912 tot 
Stock Breeding Station a.t Zarabi. The Director is M. Neefs, veterins 
surgeon in the Belgian Army, who completed his studies in the tropit 
aboratories of Nairobi (British East Africa) and Pretoria (Transvaull- 
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,The Zambi Stock-breeding station offers exceptional facilities for the 
study of animal diseases. Every kind of domestic animal is kept and raised, 
forming important herds, including numerous varieties imported from va- 
rious regions of the globe,. Among these are homed cattle from Angola, 
Ceylon (Zebus), Dahomey, Belgium; horses from Senegal, Java, Russia 
and Belgium : asses from Sicily and other parts of Italy, Poitou and Sene- 
gal, etc. The Station is situated close to the important breeding centre of 
ilatebbe (4000 head). ' 

The chief efforts of the Bacteriological Laboratory have been devot- 
ed to the study of the di.seases most frequently encountered in the Colony : 
trypanosomiasis, various skin diseases (mange, scab, etc.), pneumonia, 
piroplasmosis, etc. 


Kxi’Ekimentai. Stations. 

A. ■— Field Crops — F^reliminar\‘ exf>eriinents in cultivation in the 
lid countries of Central Africa invariably involve high e.xpense and al- 
lost always distinct set backs. It is only rarely that the indixddual 
ilonists and even the Agricultural Societies themselves possess the ne- 
^s?ary resources to enably them to undertake such costly research with- 
at considerable danger. The Belgians owing to their total lack of ex- 
erience of colonial agriculture, were particularly handicapped from this 
oint of view. The ex j>eri mental work was consequently undertaken by 
'le State. 

The primary* object of the Experimental Stations of the Belgian 
iongo was to show the material [xissibility of various kinds of crops and 
randies of breeding When this first result has been achieved it is abso- 
jtel)- ^ecessar>^ from the practical jwint of \iew, to show that these particu- 
ir undertakings are capable of yielding an adequate return and that they 
eserve the attention of agriculturists and of companies working planta- 
ions. 

lida Botanical Garikn. — The Eala establishment, comprising a Ixi- 
anical and an exi^erimental garden was founde<l in itSqo. on the banks of 
he Kiiki river exactly on the Equator, where it was placed on the advice 
It Prof Emile Lalrent. Situated in a warm region with regular rainfall, 
he Hala Botanical Garden is particularly well adapted to the study and 
|Topagation of equatorial plants. It now contains a great number of 
tvies and varieties of which rioo are indigenotu» to the Congo and forms 
iK'kntific centre of acknowledged reputation. 

The Experimental Garden contains about 200 plots devoted to ecoiio- 
►niic and ornamental plants. 

The fact that the laboratories of mycology and entomology' belonging 
the colony are also situated at Eala has already been noted. 

An apartment with work-room attached is reserved for foreign bo- 
nists who intend working on the flora of Central Africa. 

ExpefimtnUd Farm of Munama [Katanga], Experiments of great in- 
ttst are carried out on this farm wib the view of establishing practical 
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methods tor the conservation of the fertility of Katanga soils, and also 
for showing the fanning colonists established in the mining region the 
means of increasing the returns from the cultivation of the best paying 
kinds of crops The experiments are also directed to the improvement 
of soils by means of chemical manures and irrigation. 

The results obtained at Munama, under the direction of M. Rommk- 
laere, have already considerably aided the solution of the big farming 
problems set by the nature of the Katanga soils and by the presence of the 
tsetse fly, which renders the use of draught animals impossible for initial 
clearing and for the first few years' work of cultivation. 

Irrigation, green manuring, the keeping of cattle permanently stabled 
and the use of wood ash have already been instrumental in securing 
bumper crops. At the present moment the Station is studying the ques- 
tion of low'ering the cost of production by the use of machines. 

The remaining Stations have siJedalised as much as possible in re- 
search and experimental work on a single class of crop or on a single class 
of breeding. An account of these is given below. 

Cacao. — Numerous plantations of cacao had been established in th 
equatorial zone by the indej)endent State, but since the work of reorgani 
sation, experiments on the cultivation of this crop are carried on only a 
the Station of Barurabu (Arnwimi). This plantation is nearly 20 year 
old but it had been badly looked after and rapidly deteriorated when tb 
new^ Department of Agriculture took it over in iqir. It then container 
75 000 plants of cacao, 35 000 of w'hich were in too poor a state to surri\‘e, 
The remaining 35000, however, soon repaid the work of careful cultiva- 
tion and once the plantations had been put on a sound footing they develop- 
ed vigorously. The plantation is now a splendid one and gives a prnlit 
estimated at one million franc's. 

Experiment.^; have proved that the cultivation of cacao, with proper 
management, is very remunerative in the region of the Upper Congo, the 
central region being })erfectly adajited to this crop. 

Barumbii cacao sells on the Uondon market at very’ high price 
which the Agricultural Department linpes to see still further increased s* 
a result of improvements in the method of preparation. 

Co^ee, — The principal Experimental Station in connection with tbe 
cultivation of coffee is situated at Uuda, about 5 miles from Stanleniik 
along the Great African Lakes Kailway. 

Attention is chiefly given to selection of suitable varieties, to the yield! 
and to the different methods of preparation of the product,. 

The Lula Station includes 200 acres of coffee plantations composed 1 
several varieties, one half of which is now is full bearing. 

The production of marketable coffee exceds H cwt. i)er acre i 
1915 the production was 43 tons and in 1916 some 55 tons. Experts pn 
nounce this coffee to be excellent. 

I^ubber. — Forest rubber, t. e. collected from the lianes and wild ti« 

- of the forests, was for a long time the only kind exported from the Belgi^ 
Congo. Until quite recently the production of plantation rubber was u 
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significant and it was only when the State experimental plantations first 
matured *. e. in 1914. that this product appeared on the European market. 

The cultivation of Uevea hrasilicnsis, begun at Bakusu (Equator) in 
jqo4, has given encouraging results. It was only in igio, however, after 
the reorganisation of the Department of Agriculture, that this crop was 
extended. Be^des Bakusu there are now ro other stations devoting 
their chief attention to rubber. 

Experiments have shown that Hevea thrives wellin the Congo, provid- 
ed attention has been paid to securing the proper soil and climatic con 
ditions. 

Bakusu rubber has reached very satisfactory prices on the EurojK^an 
markets and experts consider it to be of veiy good quality. 

1'he cultivation of Funtumia elastica or “ Ireh " a native tree, was 
undertaken as early a,s iqoi, but active attention was only first paid to 
ts propagation in iqof>. 

The yield of this rubber tree is to low to justify pure plantations of 
I'unhmia, but it seems caj>abie of being turned to an interesting puqwse : 
in 1012. in order to increase the yield [>er acre, the Department jdanted 
coffee and cacao among certain plantations of Funtumia. The result gi- 
ven by the planting of cacao seems particularly interesting, as the shade 
provided by the rubber- j)roducing species apj)ears to combine all the quali- 
ties required for encouraging the successful growth of the cacaos. 

Manihot ClaziotF, or Ceara rubber tree, has been tried for a number 
of years in various parts of the Colony. The State p{x>ses.ses a \‘er}' fine 
plantation, i)ossibly one of the best in the whole of Africa, at the Station 
f)f Ilokala (Middle-Congo). 

fibre plants. - Various kinds of /Igai’c and Fourcroya are eulti vested 
an the majority of agricultural stations in the colony. The largest plan- 
tations are at Congo da T/cmba (Lower Congo). 

Three varieties of Sisal ha\T been tested so far : Agave rigida. var. 

A\iave santula and Agave teg uilana (Weber or Azulj. 

Imjx>rtant experiments ate now' in progress wdth Sisal on the Lower 
Congo where climate and soil appear ver\' favou'able. 

The cotton plant does admirabh’ in the Belgian Congo. Tho.se intro- 
rhiced at various unknown times by tlie Arabs and Portuguese are found 
throughout the Colony but are now'here the object of regular cultivation. 
Some effort had been made jirevioiis to 1901S by the nati\Ts of the Lowvr 
Congo, but the results were nil. In iqii, it was resolved to have recourse 
tn more scientific methods and the Government, through the agency of 
the “ British Cotton -Growing Association ”, engaged an American scien- 
tist, Mr. PiSHKp, who for several years had been iu charge of the cotton 
blantations on the Gold Coast. This specialist was gi\’en the task oDcon- 
fiucting trials in cotton growing throughout the various districts of the 
Nony in turn in which the climate, soil and population appeared to be 
suitable. He made a start in the Lower Congo and later introdu- 
hd the plant in the district of Mamenia to the south of Stanleynlle. 

The results obtained were ver>^ satisfactory : the cotton w:as quoted 
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at a very high price at Uverpod, and the yield per acre was at least as 
high as in the remainder of the African Colonies. 

The cotton-growing Station of Nyangwe continues its work, and Mr. 
Kisher has now been sent to the thickly-populated region of Kasiii in 
order to introduce cotton growing in that part also. 

B. Stock-breeding. — Zambi Zootechnicd Sidion^ — This Station 
is chiefly concerned with acclimatisation trials with European and .V 
static breeds, and with cros^ng them with the indigenous breeds. 

Mule breeding is conducted with the help of Belgian or Senegalese 
mares and asses from Poitou, Sicily and other parts of Italy. 

Situated on the river bank in the midst of a wide grassy plain, close 
to Boma, the capital of the Congo, the Zambi establishment is splendidly 
adapted to the object in view. 

The Laboratory of Veterinary Bacteriology is attached to this .Sti- 
tion and so finds on the spot many of the elements necessary for its re- 
search. 

of Katentania (Katanga). ~ Situated on the Biauos 
plateaux, a region of immese pastures, this Station forms at present the 
largest centre for cattle breeding in the Colony. The herds, which, with 
the exception of a few half-bred bulls (Hereford and Devon), are conipo 
sed entirely of animals of the Barotse and Mashakaliimbe races, nunilj^r 
nearly 2000 head, and pasture over some 124000 acres of prairie and 
wooded savannah. A fl<Kk of Persian sheep has just been intrwliKvd 
(I9ri>)- 

The task of tliis Station is to demonstrate the pf>s.sibility of raising 
cattle and sheep on the Katanga high plateaux, to improve the natiirsl 
pastures and, by means of selection, to raise animals adapted to the local 
conditions. 

Nyangwe Stock farm. — The Nyangwe Stock I'ann, along the Im- 
laba river, is concerned with the development of stock-farming in tk 
interesting region of Manieina. The natural conditions are favonri\l)i 
and the population, containing a large Arab element, is very intelligent 

The farm carries a herd of 500 cattle (including 70 dravtght om 
and 50 horses. 

Kivie hreedin^ centre. - The district of Kivie, situated on the easten 
frontier of the Belgiam Congo, is one of the finest stwk raising region 
in the Colony. It carries numerous herds of native cattle, contaitwi 
sometimes as many as 500 head. 

The Department of Agriculture has sent several of its officters to thi 
part in order to study and promote breeding in a region which undoabt 
edly has a future. 

Centre for ike taming and training of elephants at A*pi {Vde). - h 
1899 the Congo Free State undertook methodical work in capturing 
and training elephants. At the head of this work was Comma lulaal 
LAPtiTflE who made the Camp of Api his head quarters. 

At the present time the Colony possesses 35 elephants, young auii 
mature animals, which are the object of pre^resave and methodical ttai- 



the 0 )KGA?yiZATK>N OF THE AGRIC. PEPT. IK THE BELGIAN CONGO 183 


ping. Splendid results have been obtained with these beasts. It has been 
definitely proved that the African elephant is no whit behind its Asiatic 
relative in the matter of capacity for training. 

Developsiekt of European Coi.okisation. 

The Bel^an Congo is essentially what one may term a colony for 
' colonisation that is to say its riches can only be fully utilised by white 
colonists: individuals or financial concerns, agriculturists, traders orma- 
niifacturers. 

The Equatorial Congo, owing to the moist and hot climate, is obviously 
less adapted to colonisation by Europeans than the h^her regions with 
nore temperate climate, situated to the East and West ; nevertheless it 
is none the less capable of colonisation. 

An attempt at colonisation has been Ijegun in the Central Congo, 
at Kitnzulu (Middle Congo), with the object of establishing, in the tro- 
pical zones of Africa, a European population. Althotigh the results 
canot yet be said to be complete, they have nevertheless shown that 
whites are perfectly capable of living nd workii^ in these regions. The 
pttempts will be continued for number of years to come. 

Katanga, owing to its healthy climate and numerous population em- 
iloyed in the copper mines, has long since attracted the attention of 
he Government which proposed to establish a European farming colony in 
hat region. 

The attempt at colonisation made in 1911 in the neighbourhood of 
ilizabetliville with the idea of establishing a number of small proprie- 
prs, has passed through some verv' difficult times, but it must be admit- 
ied that the fanners installed at Katanga have made real progress of recent 
rears. They have become true colonials with a great attachment to 
reir farms. 

Around Elizabethville and Kambove there arc some forty properties 
:1 the value of the harvests obtained by these small farms has already 
died a respectable figine. 

Larger farms, of 740 to 2500 acres and more, are in course of prepara- 
n. 

\Mule the small holdings are specially concerned market gar- 
ning, the larger farms are devoted to raising maize. 

The district of Ituri. and particularly the neighbouring r^on of 
lo. also deserve attention both on account of the quality of the soil 

of the excellent climate. It is particularly adapted to European 
onisation and a number of white farmers have obtained veiy eucou- 
fing results. 

Development of Native Agriculture. 

In 1914 a resolve was made to set on foot a special organisation 
5 rder to develop native agriculture along systematic lines and to introduce 
0 the villages crops capable of being exported. 
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The programme will be based on the cooperation of the territorial and 
agricultural departments. With this view the latter will appoint one or 
more agricultural scientists for each district where it is intended to start 
the propaganda. 

The territorial authority, represented by the Commissioner of the 
District who is responsible for native affairs, will set to work on the popnl- 
lation by persuasion and by explaining to them the advant^es they will 
derive from the adoption of new crops or from the development of 
the old. 

Next, the district agricultural officer will deal with the technical sidt 
of the question, will visit the villages, instruct the natives as to the neft 
crops best suited to their district, inspect plantations and harvests, ex- 
plain the precautions to be taken in order to obtain an abundant and 
high quality product and will show the profit resulting from its sale. 

The district agricultural officier is undoubtedly the person indicutetl 
and indeed used for the purpose of controlling the sale of the products. 
In case of necessity, where dealers refrain from bu}ing or tender inferior 
prices, he will procure the whole of the har\^est for the State. 

The propaganda will be carried out on a definite and precise plan and 
after an exhaustive study of the natural and economic conditions nf 
the region. 

In order to obtain large and regular exports svich as it is wished to 
establish in the Congo, account must be taken of the methods of trans- 
port, of the aptitudes of the various native tribes and of the amount ofj 
care they are capable of exercising in the preparation of the products, it 
order to obtain satisfactory' quotations on the European markets. 

The results of the preliminary efforts of this organisation may al- 
ready be seen : the growing of cotton by natives has developed in a rm 
her of districts ; elsewhere it is that of rice, Elaeis, ground-nut etc. 

In some districts an impetus has been given to stock-raising ad 
breeding animals have been distributed aong the most intelligent chic-k 

Publications of the Department of Agriculture. 

1) Since iqrothe central administration has published an illustrats 
quarterly' journal, the Bulkiin agricole du Congo beige, 

Other publications of the Department are : 

2) Memoires scientifiqHes, the i®* number of which is entitleii 
L'appareil laticijife des caoutchoidiers and is by Prof- A. Meukier I> Sis 

3) Studies in Agricultural Biology, 2 numbers of which have alreaii 
appeared, viz : 

Notes on Glossinae or tsetse flies, by E. Hegh, agricultural sclent 
on the staff of the Colonial Office ; 

The Ticks of the Belgian Congo and the Diseases transmitted Hu'rd 
by Prof. Nuttall of Cambridge University. 

Other works are in preparation, viz ; 

Study of African Termites, by E. H«gh, dted above. 
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'f^e Coccidae, by Prof. Newstead of the Uverpool School of Tropi- 
cal Medicine. 

4) Various Practical Notes for agricultural colonists. 

Agricultural Estimates. 

The Estimates of the Department of Agriculture for the year 1917 


contain the following items: 

1) Salaries of Colonial European Staff . . . 854 700 fr. 

2) Salaries and upkeep of Native Staff ... 381 770 

3) Equipment of Agricultural Stations ; pur- 

chase of cattle, material, etc 152 670 

Total I 389 140 fr. 
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geni:ral information. 

117 Agrieultural Development oi the Province Ontario* Canada. — beut 

HOUSE W, Dtputy Miuistet of Aglicttltiue, in 7 h/ Asttculiutat OaulUr of Curaa 
■ Vol. in, No. 9, pji. 799 80^. Ottawa, September, 1910. 

A ver>' large amount of the Province of Ontario, probably over 30 mil 
lion acres, is covered by great lakes and some of the larger timber resent 
The section of the Province which is usually referred to as Ontario, 
and which includes a great part of the population, represents about 25 mil- 
lion assessed acres of which about 15 million acres are cleared. Thes 
is in addition the vast region known as New Ontario, which includes the 
day belt, which alone is estimated to contain 20 million acres. This is 
now being opened up and there is no doubt but what there are agriciii- 
tural possibilities as yet untouched far greater than what have so far h«a 
developed. The evolution of the Province through different stages ot d«- 
velopment, from the first settlements along the lakes and rivers, to tis 
gradual pushing farther back of forests, is represented today by nearly 
200 000 splendid farms, reached by 55 000 miles of rural highways, served 
by 3000 miles of steam railways and about 500 miles of electric railways ani 
equipped with approximately 85 000 rural telephones. To this scene i 
rural Ontario, with the fanners of tchday spending in their automobiles 
over the 55 000 nriles of highways, must be added the scores of pros|)eroiif' 
and progressive towns, and dries which are dotted every few miles affi 
play their part in serving the rural communities. The rural populati'^ 
in the last census was i 295 323 against 818 999 urban. The evolution iJ 
farming has been characterized in the last 25 years by an increase in tls 
acreage of oats, maize, and hay and a decrease in the aaeage of spniil 
wheat, barley and winter wheat. 
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The foUowiag figures as to acreages in 1890 and 1914 may be of 

nterest : 

W. Wheat 8, Wheat Barley Oats Corn HayaiulCIavef 

( 1890. . . 720 101 601753 701336 1882366 225836 2462002 

Acr€!» j ^ 685692 118607 V'iAll 2776883 708922 3415484 

The increase in live stock in the same period was : 



JtSyo 

1915 

Horee* 

659 636 

779 I 3 J 

Milch Cows 

777 838 

I 022 518 

Other Cattle 

I ll() 874 

X 652 228 

Swine 

r MO 559 

I 76 '^ 295 

Sheep 

I 339 695 

9^.8 095 

poultry 

6 854 864 

14 273 091 


Tractically all parts of what is known as Old Ontario are now engaged 
mixed farming with most farms having some line on which they speda- 
e. Dairying is adopted very generally in Eastern Ontario where there 
e nearly nine liuiidred cheese factories, and in Western Ontario, where 
ere are a large number of creameries and a few cheese factories. In the 
ore northerly counties, districts are devoted more generally to beef 
ttle, but herds of beef cattle and swine may be found in cver\’ county, 
lere is now in the province a fruit industry which represents possibly 
renty million dollars annually, and a vegetable industr)^ which aggreg;ates 
veral million dollars. Fruit growing has flourished in Ontario and 75 % 
ill the fruit in the Dominion is grown in this province. This includes 
of tlie peaches and 60 % of the plums. 70 % of the apples and vSo % 
;)ears and small fruits. The peach-growing areas are located for the most 
t in the Niagara district skirting lake Ontario as far west as Niagara, 

: new and promising liistricts are now being developed in Norfolk, Essex 
i hambton counties. The Niagara district is also the large vineyard 
the province but plums and apples are grown in most sections. The 
cial apple sections, however, are in Western Ontario, especially 
ng hake Erie and Lake Huron and north as far as Georgian Bay and in 
tern Ontario along Lake Ontario and the St. Lawrence, including 
the latter Dundas county which is the native home of the famous 
^ntosh Red apple, Altogether 30(1 767 acres are devoted to orchards. 
60 to small fruits and ll 136 to vineyards. The prcxiucts are marketed 
he provinces in the West and to some extent in the export markets 
heat Britain. 

Ontario's annual returns from her fields aggregate in a good v'ear ov^r 
million dollars. To this should be added f>ossibly over another one 
^ln\i million from her liv^e stock products. The following figures show 
contrast in 25 years dev^elopnicnt in connection with the farm lands, 
hngs. implements and live stock in tliis province. 

ToUl Farm 

l^rm X,aad Buildings Inpkmmls Stinic Property 

\ i8w. . , 623 886i>(>o 193438826 5<» 515 583 105086636 970027035 

Ihrs / 1914. . , 790538706 147348643 91703876 250870078 I 480 461 303 
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In connection with this development the work of the Ontario Depii^, 
ment of Agricnlture has had an important phase as a guiding factor. 

Ontario, because of the diversity of the agriculture of the pfovinct* 
as above outlined, has many problems to face which are not in evidence in 
other pro\inces, but there is every reason to believe that these problems 
will be solved to the advantage of the people as a whole. 

11 ^ - Recent Researches of the Imperial Institute on: Fibres from the Belgian Congt 
the Pineapple as Fruit and Fibre Producer; Ceara Rubber from Afeir/Aot Gfi 
ziovif in Nigeria ; the Essentia) Oil from the Tubers of Ktte/ttpferU Ethi 
/ae;The Essential Oil of Cymbopo^ron ftexuosus, iiuiktm of iht 

/ffiftfuif, Vi)l. XIV, No. ; 437■^^''^ I/)nilon, juiy’St‘liUniher, 

Fibres from the Bei,gi.\n Congo, ~ the Imperial Institute of \m 
don has given all facilities to the Belgian authorities for dealing with tb 
products of the Belgian Congo, and they have accordingly examined tb 
bark of the baobab tree (/Irfan so nm rfi^iVnfrt) ; punga bark {Cephuhnmi 
polyattdrufH, a bush, ft, high, found in the Belgian Congo and the Ca 
meroonsj ; severa/ A^aie and Funrm fibres ; and cord and rope madt* fion 
the various fibres. 

Both the baobab and punga barks could be suitable for pa;>er nmkin^J 
The fonuer is in favour in the Unitetl Kingdom for the productions^ 
wrapping papers with a high finish, and properly prepared niaterial, it 
with the outer bark removed, would fetch about £ 8 per ton in the Cnitec 
Kingdom under normal conditions. 

The results of the examination of the fibres is given in Table 1, 


Table l — /l«a/ysi5 nwrf (stimution of A^avt 
ani Furaaea jrom the Bel pan Congo. 

PcTcentflgc comptwilion 

a Hydro- Suylrcy- : LenRtlt 

Moisture .\sh lysjs, 

tTOiJ loss 


A. rt^ida var. 


si^^/iina . . 

8.6% 

1 -^Of 

*■* /o 

^2-9% 

14.6% 

3-'% 

77 3% 

4 

i:0 

A. Canlnia . 

8.8 

*‘4 . 

154 

*5-5 ■ 

3.5 

75.0 : 

3-4 ft 


A. Aiul. . . 


1.4 

14. 0 

173 

3-1 

74-7 :: 

4-5 ft 

I iH 

F. Gi'inntea . 

0.4 


17.1 

18.5 

■ 5-4 

74-2 

5f' 


F. Lindeni . 

9-3 

14 : 

135 

151 

^5 

77-» 

4V,ft 



(i) Valued at Londyn with ifair* Manila h mp at £53 pcT ttin (April 1 ,H‘). 


The Pineapple as a fruit and Fibre Producer. — ThispajuT cofl 
ders the botanical characters of the plant and its principal varieties 
dimatic conditions and soil requirements — the preparation of the sfl 
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propagation and planting, after*cultivation, manuring, harvesting yield 
(8000 to 15 000 fruits per acre in the West Indies, in Porto Rico from 10 to 
14 ions per acre, in the Straits Settlements the yield is only alwut 5 000 fruits 
per acre; in Queensland up to 12 000 fruits per acre or over 13 tons of fruit 
er acre) ~ grading and packing — insect pests and fungoid diseases — 
ntiing or canning pine-apples — pineapple fibre - pineapple cultivation 
1 the British Empire. 

The principal supplies of fresh fruit that reach the markets of the Uni* 
M Kingdom are derived from the Azores (in 1914 the latter exported 
7500 cases worth £ 66444), The tinned pineapple is imj)orted chiefly 
r(>ni Singapore; in 1915, 305 709cwts worth £ 401 732 were importe<l into 
'.rcat Britain. In the British Empire, the pineajjple is cultivated : in 
tiany parts of India (Malabar coast). Burma, Khasi hills (Assam), Ceylon, 
flauritius (in these two islands, the pineapple does well, but is only grown 
)ti a small scale) ~ Straits Settlements, where it forms an imjwrtant indus- 
jy, in which the cultivation and tinning are mainly carried out by Chinese, 
ft hile the Europeans export the finished product (in 1914 Singapore exf>orfed 
cases of pineapples worth £ J05 38;^ of which 514 530 cases were 
flit to the United Kingdom) — Hong Kong New Territory in Queens- 
and (in 1914, the crop occupietl 2584 acres producing 679 646 dozen fruits 
ahud at £ 67 965) — in New' South ^VaIes *- in the Northern Territory 
if Australia «- in South Africa ^Caf)e Province, Natal, Transvaal) — in 
Jritisli East Africa — Gold Coast — in the Southern Provinces of Nigeria 
- in the British West Indies, w'here tliis crop has declined owing to compe- 
hinn by Porto Rico and Cuba. Outside the British Empire the largest 
' Rliiccr of tinned pineapples is Hawaii, where in 1913 the export was 
)(!(• ouo cases, that is, ilxmt equal to the annna! ex[>ort of fresli fruit from 
orida, Cuba, and Porto Rico together. The cultivation can be greatly 
Teased or introduced in many countries ; it is esj^iaJIy suitable as an 
tercrop with citrus fruits. In Porto Rico this combination is said to give 
tisfiictory results. 

Pineapple fibre is produced in fairly large epiantities on the island of 
airian, South China, and on the Uiu-Chow Peninsula on the mainland 
'jTisite, It is also produced on a smaller scale in Eormosa, Hawaii and 
le Philippine Island.s. In the latter, the fibre is made into fine fabrics 
loun as ])iha cloth. For fibre production the plants are growm closer 
igctlier than when fruit only is reqnirefl in order to induce the fonnation 
:orig leave's ; or they may be grown under trees in partial shade. 

The preparation of the fibre involves very tedious manual labour, as 

■ machine product is not of such good qviality, which is a serious ob- 
rie to the spread of the industry. In Hainan the leaves may be gathered 
- first year, but it is more usual to wait till the second year, as better 
ality is obtained. About I3 leaves are taken from each plaiit. each leaf 
Jn being scraped on both sides to remove the green tissues. The fibres 

■ then alternately macerated in cold water for 6 hours, then dried in 

I sun, for .several times lasting about 3 days. In the Philippines, each 
er of fibres is removed as it is exposed by the scraping; 50 to 60 lb, of 
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fibre is obtained per ton of green leaves, which is very low considering 
the amount of labour involved. The combings from pineapple fibre are 
said to gi^'e excellent results for paper making. 

Ceara Rubber from Manihoi Gkziovii in Nigeru, — 2 sampler of 
rubber were examined from the Government plantation at Ankpa, Bassa 
{Northern Provinces) and obtained respectively in 1915 from 3 year old tries, 
and in 1916, from 4 year old trees. The physical projierties were determined 
on the second sample, the results being given in Tables II and III. 


Table II. — and valuation of samples of rubber 

from Manihoi Glaziovii in Nigeria. 


Porcwtase Compusition o( Dried 


Samples 

Loss OD 

wasbing 
(mobture ■ 
and 

impuriticsl 

Rubber 

and Wasiicd Rnbbcr 

Resin Protein 

Ash 

V«luc per IK 

At 

Lotu&m 

1913. . . 

■ 5-3% 

83."% 

5 3 % 9.9% 

^ 7 % 

■ 21. - 2'. 

1916. . . . 

8.0 

8.17 

^>.3 7.7 

r .3 

2>. 4J. - 2i. 0 . 1 ,; 


(i) Wiih fine hard Para ai js, per lb, 
{ 2 ) April rji 6 . 


Table III. ~ Physical properties of the vulcanised rubber. 

Time <■>{ Curt 

m luniks at ‘ja lb, Ten-dlt Rlreojjlh Elompitii-t 
pressure 16s, frr jj, in. Ptr 

iTe^ent Sample ^ >330 ' s,; 

Plantation I'ar.i Sheet (average fij. tin 5 ) ;o 2 3 <p<>-;4oo 

The Essential Oil from Sherunguiu Timbers {Kaempferia Ptkli 
— The lable IV summarises the results of the recent examination oi 
sample and also of another sample examined previously {BuHetin </h 
Imperietl Insittiite, \oi, XIII, 13, 1015)- It will not be profitable todi?! 
the tubers for the production of oil a,s the oil does not fxissess a tledrjl 
odour or a sufficient amount of any constituent which is particularly lu 
W from a perfumery jxiint of view. Both t^sence extraction and distiS 
tion processes failed to yield a valuable oil. The reason is that, allhotii 
the oil contains methyl anthranilate, both valuable perfumes, thciiei 
only present in small amount, and their odour is masked by the uiiploa'a 
smell of other constituents like cineol and the solid ketone. Further, 
high boiling constituents of the oil are of a comparatively odourless tyjj 
and conse(iUently the oil, considererl as a perfume, lacks persistence. 
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Table IV. Results of examining the essential oil obtained by distilling. 

Sampie Sample 

exambed examliKd 

in itit 6 in i9rs 


Yidd of voiatJte oil, expressi-d on Iht tubers as rtctived 2,3^ r.o 

Specific gravity at 1 5" C 0,921 0,944 

Optical rotation lu a io«j inm. tuln^at 23 " C 64.2 19.477 

Add Value i.o 2.3 

lister value before aoetylatioji u.j 5 

lister value after acetylation 33.6 476 

fractional Distillatiim 

I "raction distilling at C , 44 42 

I'raetion distilling at 105*'. ;i ® C . 2(‘ ~5 

kcsidxic (Chiefly ketone and sesqiiiteqx nej 30 33 


The Essential ()tl ok Temon ( 5 rass iCymbopogon fiexuosus) from 
India. - The plant was identified at Kew as C. flexuosus Stapf./. albescens. 
The oil obtained from this plant had the usual odour, was cloudy and of 
rwldish brown colour. The oil was too dark to find its optical rotation. 

' Table V. — .SAon's its main characteristics. 


Spedflc gravity at ly C 

■Aldehv'des, per ctnt ^10 

Solubility : 


in Sti .ileohol . , . Soluble in o,; or more \ o]s. 

Ixoiuiing slightly turbirl in 

in :'n , alcohol , . . XtU >oluble in .s vf>Is, at j 5^' C., 

lujt :»<ilubli‘ in 3 ^ vr_i|i at 

2u- C 

From the fact that this sainide of oil, prepared from authentic materi- 
is of an “ insoluble tv'ije. it seems clear that the occasionar* insolu- 
itv *' of Cochin lemon grass «>il i.s not due to cljance inclusion with the 
lemon grass ((', tlt'xuosus) of other wild grjisses >'ielding an “ inso- 
jie ' nil ; the “ insolubility ' is ])robably due to the distillation being car 
d tr’>o far, so that “ insoluble " con.^^tituents “ are included in the distil- 


CROPS AND CULTIVATION, 

Experiments on Loss of Moisture from Soils by Evaporation (Dry Farming). — 

br Angelis d'OS'^at C,., iu t.c ,S/rt2t«.fii S'pi'TimfniaU ItaHanc, \ ol. XLIX. 

N<* 1 1 . )>p. 5«i3-5S3. i UihU-s. r rig. Moib-n,*, {Abftru t In Autbori, 

Tiiere occur not only in the Italian colonies, but also in Italy itself 
•‘.icially iu Sicily and Sardinia and in the southern portion of the jxdiin- 
0 years of low rainfall comparable with and even drier than those 
ilarly e,\|>erienced ir the semi-arid zones. In such cases therefore it 
isential that the rules .iiiphing to “ diw’Tarnung ” should be followed, 
hi this connection the writer *has carried out laboratoix' researches 
the last 3 years on evaix>ration of moisture from sands, clays and loams, 
diquid employed was distilled water and, in order to allow for varia- 
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tions due to the density of the liquid in circulation, use was also raad<‘ o( 
distilled water saturated with gypsum. 

The soils have been throughly investigated as to their Uthologica!. 
physical and mechanical characters and properties, The coUmdal clay 
has also been separated and weighed, according to Konig's method. The 
author gives a table showing in detail all'the variations in the weights 
of soils, obsen^ed during June and July n)i6. in relation to maxinui!][' 
and minimum teinj>eratiires and absolute aiid relative humidity. 


Weights (in gratns) and volumes (%) of water evaporatal during 
the ascendini^ phase (frofn 4th to 19th June, 1916). 


Soil 

Wciiiiht 
of water 
evaporated 
in grams 

Difleren«s 

Voittme 

of water 

evaporated 

Differrnces 

Disiiilid n'iitir : 





Sfmd . 

Sand 

J 5.4 >?r.\ 

53 .f> ST, 

72,56 %l 

J».»» %' 

.^5 73 *^o 

Siiinl - f'j - Clay * 3 

Sand Vj Clay V, 

105.0 gr.^ 

35.8 KT. 

7O.W %f 

*<.U %' 


S.anct ‘/j T Clay * 3 

Sand * , - V3 

‘>8.4 / 

«!.? CT.\ 

31 2 gr. 

65 <>0 %/ 

44 .H* %' 


Cby. 

70.2 


46.80 %/ 


Clay 

53 .* ' 


3 J .11 %\ 

DiiHU^d Vitit r Siilur.iiiii u-Uh 





<,\psum : 

SiJnfl 

Sand 

106,8 gr / 
t*.i gr.' 

38.3 KT. 

71.20 %i 
45 .«i %' 


Clay 

Clav 

87.2 ST./ 
i*.* gr.S 

27,4 KT. 

58.13 

3 * M 

iS y 


In the above table, which gives the eva|>oration data obtained froiii' 
4tli to the rqth of J atie, the (^d numbers indicate the pots in wliich 
soil surface remained packed during the period covered by theobservatw 
while the even numbers refer to the soils the surfaces of which liad h 
loosened. 

The results as recorded in this table enable the following conclurions 
be drawn : 
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1) Daring the period from the 4th to the 19th June, the definitely 
ftndy .soils with loosened surface retained 35 73 % more water (in volume) 
han the soils of simitar nature with packed surface. 

2) In the same conditions, the clay soils with ioosened surface re- 
fined 11.47 % niorc water than those with packed surface. 

3) In soils composed of : sand clay the increase in the pro- 
wrtion of humidity retained due to the loosening of the .surface was 
: l %• 

4) In soils conif) 05 j^^l of : sand clay */,, this increase was 20.80 %. 

5) In soils, in w'hich the water was saturatol with gy])sum, advan- 
were observed analogous to those obtained by loosening the surface 

.ivt'i. but the differences between sand and clay were less noticeable. ■ 

The jiercentage volumes of water remaining in the sand aii<l in the 

tlav after the |x*rirMl of evaporation were : 

i ■ 

Sftsd Cky 

witH pacliTd WktU with packed with loose 

surface layer surface layer surface layer surface layer 


27 H % % 


5 i.JO % 046:% 


In relating the differences found in [lots Nos i and 2 to natural 
nditirms and supposing the moisture capacit>' of thc> soil to be at its 
ixininin (40%) at the Ixginning of the experiment, it is seen that : 

Thi^ difference in evaporation exceeds in amount a layer oiualer 14 cw. 
t'\ tkat is to say that the soil with ’oose surface layer retains per hectare 
lu'ii -‘4711 acres) at least i ,100 cuhic meters more water tluin the soiV 
(!i C' impact surface layer. 

Tile writer recommends further exjx^riments of thi.s tyjx* under na- 
rii! conditions as varieil as |)ossihle with regartl to character of soil, 
altitude, tyjx of crop, etc, esiiecially in Central and Southern 
ah' 

Stimulating Influenee of Ananic upon the Nitrof^n-Fixing Organisms of the Soil 

'.kfMvr-' I. 1*' , (It K’l rt;ih A»;ncu'i;if;i1 l-'vjK'rinK nt Slatioii) in f<iurfUtt 

• I .ik/iMrrt/ Vf‘] \'l., No. i>p - f-j: iv>. WashingV'n D. C. 


In the course of ]>revious exjx'riinents, the writer found that the addi* 
i»i of arsenic to the soil stimulates the aiiunonifniig, and esjiedally 
nitrifying microorganisms. The stimulation varied greatly with the 
1!. (piantity. and method of applying the arsenic, Turther. it was fopnd 
t very large quantities of arsenic had to be applied to a sml before its 
it’ fftect became marked This toxic effect bi*came iironoimced only 
tn (jiiantities of arsenic which far exceetletl those found in any of the ail- 
itwl soils had been applied. Therefore it was desirable to determine 
infliu ntx? and mode of action of arsenic upon the uitrogen-fixiug powers 
'he soil, For this pur|)ose the writer made cultures in a sandy loam to 
mannite was added as w'ell as the various arsenical compounds, in 
^tion and in the dry state, which were used in the exijeriment. After 
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incubation, the total nitrogen was determined. The «senic^ “mpoands 
used were: sodium arsenate, lead arsenate, cupnc aceto-arsenite (Pans 
Green), arsenic trisulphide and zinc arsemte in the serial proportioms „ 1 1, 

^ The Lta thus obtained, and the results given by similar expennums 
carried out by other writers, prove conclusively that arsenic, when add( d to 
the soil in the forms of sodium arsenate, lead ar^nate, or of arsenic tnsi, - 
phide and zinc arsemte, stimulates the nitrogen-fixing » *>"1 ^.,,1. 

This stimulation is greatest when lead arsenate is applied and least nla-n 
zinc arsenite is used. Paris green did not stimulate in any of the comeu- 
trations and became veiy toxic when the concentration reached izopp, ra 
The toxicitv of this compound is due to the copiier, and not to the aiH-nic 
contained in it. Sodium arsenate liecame toxic when a concentratnm ol 
40 p p m. of arsenic was added, and 250 p. p. ni. of arseiuc entnely 
Stopped nitrogen fixation. On the other hand, lead arsenate was not t«x.e 
even at a concentration of too p, p. ni. of arsenic, wble the toxic, y of 
arsenic trisnlphide and of zinc arsemte was very small at this eoncentr..tu®. 

The stimulating effect of arsenic is not due to any inherent pecuhanlv 
of the soil used, for soils which vary greatly in physical ami cheimcal pro- 
perties had their nitrogen-fixing powers greatly increased when atsenie iva- 
^plied to them. Soils high in organic matter fixed as much mtrogei,. ,n 
tte presence of arsenic and in the absence of nianmte. ban they rlu! 
the absence of arsenic and the presence of mannrtc lire stmiulati.m ,, 
greatest when the water-sohd.le arsenic content is aliont IM>- 
as this qnautitv exceeds that found in most sods. ,t is probable t h.it 
agricultural practice, arsenic will stimulate and not retard batten, d .a.. 

mt> Ato/olmckr was isohate.l which was •^tiimdaU-.i b 

arsenic, and in this case the stiiirnlatioii was due to tire- orgamsm 

its source of carbon more econondcally in tire ,.rese-nce o arsen.c th:u. 

the absence of arsr'iiie. Thus arsenic and its compounds do not ,a. .. 

sources of energy to the organisms. The mam part of 

ted in the soil with its mixed flora is undoubtedly due to the arsnn. 

biting injurious species. , z. a » a ; e*v - 

A given .inantity of arsenic wliich act as a stmnda.it to bacteria al- 
placeri in soil may become very to.xic when te.sted by the Kt.in 

solution method (i). . , - 

Arsenic cannot replace phospihonis in the vital proc'ess of the nil.ute 
fixing or-anisnis, but it can in some manner liberate the pliosplioru^ 
its insoluble comi^ounds. This may lx> either a direct, c>r an indirect. sKvt 
The cellulose ferments are stimulated by arseme, and in tlun > 
react upon the activity' of the nitrogen-fixing organisms. 

The nitrogen-fixing ixwers of .soil extract, of filtered soil extra ! ■■ 

(1) An raocuHttc<l and incubatctl nutritive solution contiiining. bi-pota.>«u; 

pcriooo- n«gnesiumsulpliatco.:pcTi(K>o-caldumdiloTidco.2pcTiow-c^^^ 

10 per ir«x. - ferric chloride i drop of solution containing in % i>er litre. 
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soil dried for some time are only slightly stimulated by arsenic, which shows 
that arsenic acts mainly by the removal of a thermolabile body occurring 
in the soil 

In the appendix is a bibliography of the 45 publications mentioned 
in the text of the article. 

i.i'On the ClassiRcstlon of Soils according to the Electrical Conductivity of their 
Aqueous Extract — vox ItowAtil n., in \ft'!lfilun in Hif liodenkutu/f, 

Vol. 6, Part 4, piJ. ’30-336, Ik-Tliii, Ptj6. 

The writer has experimented with a view to finding if the electrical 
conductivity of a aqueous extract from soil could furnish a criterion for 
the classification of soils. The extrac't was made with carefully distilled 
water having an electrical conductivity 4 - ro* ^ 3.35 at iS** C by the Ge- 
DKOic method lu-ed by the Bureau of Soils of the United States.50 grms of 
soil were put in a beaker and wa.shed with 250 cc. of di.stilled w^ater ; it was 
stirrc-dwith a gla.ssrod for 3 minutes; then after filtering, the filtrate was 
tested to ascertain its electrical conductivity. 

This determination was carried out by a teiej^honic measurement, us- 
ing the alternating current method of Kohlrai sch, in a thermostat at 
i8^C, w'here the teniperatuTe did not vary more than o.o5”C. The resi- 
stance of the electrotles was determined on a saturated solution of gypsum. 
The conductivity of the aqueous extracts w^as very weak, and in order to 
show its value better, the author has nndti]>]ied the value of x by the fac- 
tor 10*, The conductivity was determined of the acqiieou.s extract of the top 
layers of a 1 x)ut 40 diilcrcnt soils. The Table cpioted shows the results that 
wire obtained. 

Conductivit; 

euri--.{ siiils... i I j lin y ■) ^vniipk's. . . - .Sf 3 

iH. ('144-3'*^ \ 3;. Hrnwii fon.>t 3 . . .“s 6 - 144. 3^' 

^ t) Vrairii' cl:iy, 3 s.iin]>lis '13 - 33 

.Su-iip< -.Miil'i., f 3) inack s{v(>j><' 51, - j33.;3 

3.16-1 36), . i >) Pr'’Wn soil, ?• Ssamples. <h«.; - 

^ 4) Sail >oil. 5 '■ampleh 


Nuii-zoiuil 

III . . . . 

J 4 .;-I'> 47 -V 


^ i) Alluvial ‘•nil, 3 sain pi 
^ 3) Snmly suil, - sauiplvs . 


14.: - - 4 'e 4 v 


j The numbers obtained show’ such a great difference between the ev* 
freuit.s 0/ conductivity. I'urther the fact must he taken into aaxnint that 
if, if cultivating the soil, the laycr.s of the soil are mixed, then the new* up- 
per layer formed has another conductivity. The electrical conductivit>' 
the aqueous soil-extract only represents the relative amtentof soluble 
>alts in the soils, and is therefore of no use for the classification of soils. 

- New Phospatic Limestone Deposits in Mexico. ecoris i kodoro, in 

’ h'tvi ta ,/{■ /rt SocuJad r 'iVr» .fuku:'' .HzaU^ V'< 4 . 31. N'n. n . vj* 5 1 

OclotKT 00 6. 

Gu the .southern sloj>e of the Cerro de Tojx) Chico, about 4 miles 
the north-west of Monterrey and some 2 200 feet about sea-level, 
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the writer has discovered a deposit of phosphate of lime. A survey 
has already been begun, The mineral is concretionary in form ami 
of varying structure — oolitic — mamtnillated compact — earthy - 
in concentric layers. The samples analysed at the Chemical Laboratory 
of the National Oeol(^cal Institute of Mexico contained at least 75.98 
of tricalcic phosphate. Apparently it is a case of secondary phosphatts 
formed by dissolution, tTans]X)rt and concentration of the phosphate con- 
tained in the volcanic ash or in the lapilli of the district (Cretaceous), eitlier 
in the form of apatites or in the form of phosphated organic detritus ; or 
pos.sibly it may also be a question of phosphates derived from the Juras- 
sic rocks which should be present to a considerable depth in the region of 
Monterrey. 

1 23 - Expjrimantal Kelp Plant at Suromerlaroh Calllorala (U. - uttj Af,,, „ 

Journal. Vol. ClI, Nu. p. 1070, Nvw York, Dmnibir Ki, KjU>, 

The Bureau of Soils of the Department of Agriculture is preparing to 
erect at Summerland, Calif., an experimental plant for the production of 
})otash from Pacific Coast kelp. The details of the plant arc not conijil*- 
tely develot)ed yet, but Mr D. F. Houstoyn, Secretary' of Agriculture, stuteb 
that the plans contemplate the drying of the kelp as it comes from the water 
in a series of rotary driers, after which the dried material will be distilled 
in retorts analogous to a byproduct coke oven. 

Ammonia, combustible gas. tar afld some other materials will be re- 
covered, and the resulting charcoal will contain the tK>tash salts. These 
will be leached out and recovered by evaporation, after which the charcoal 
will be available either as a marketable commodity or as fuel. By reco\'er- 
ing the various byprorlucts and saving the heat units involved in tlx 
combustion of the kelp, the Bureau of Soils hopes to develop a process tliat 
will permit the continued production of potash from this American source (.y 

124 - Soil Fertilisation by means of Bacteria : Results of Experiments mademl 91 S 

with the Preparation from the Bacteriological laboratoty of the Russian Depart- 

mentof/^riculture. MaKjiifHoin, II, A, (M.xkwnov i. A.uin «jh( ma- 

{Risulf-i >)t Experim-n!^ u-i'h l•'l■rUltan: I'rfpanUcm <>1 lliifiaui tn j<U5h tU ■''ii'!' 

Pctroeniii PtO'. 

In a previous work (3) ; the writer had shown that the frequent w'.uit 
of success attending the use of bacterial fertilising prej>arations was not 
due to the method of inoculating the soil with the bacteria for increasiiu; 
its nitrogen content, but must be attributed to : l) the inferior quality of! 
the preparations em])loye<l ; 2) the irrational use of the said preparatiom. 


!i) The Manurial Research Department of the SoiJ*i Bureau has bmi separated to 
the « Bureau of FertilUer:' » sis im independent Division of the AjjricuitiirsU DepwUnent 
United States. — See : The .irmnean f^rliliscri, XUV, 400, Dec. 9, 1916. (/ •! 

{2) See li. 1916, No, 1261 ; H. Jan. 1917, No. 91. 

<3) MaKpmioHi- H. A. (Makrinov j. A.) 
npenapambi it wr? npaHmmffcsne nptt.HihKeHie. (Bacterial FcrlUWng rin^ntfatittiis 
their Use), III -f too pp. Petrograd 1915, 
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The writer, with the support of the Department of Agriculture, organized 
a series of experiments in different parts of the Russian Empire. It had 
Ixen intended to carry out 300 exi>eriments, but owing to the difficult 
times, the number was reduced to 68. Several officials of the said Depart* 
ment and of the " zemstwos ", as well as some private agriaUturists, took 
jiart in these experiments. The area of the ex|)erimental plots varied 
from 4,55 to 4100 square metres. 

The bacterial prei)aration was made by the writer himself, it was a 
j>ure culture of Bacillus radicicola in a liquid mcNlium and contained the 
strains adapted to clover, vetch and lupin ; a pure culture of Azotohacter 
chroococcum being also arlded. In order to obtain a predominance of B. 
mlicicola, which is the chief agent, as it exercises a direct action uj)on 
the ]>lant, the sterile medium was first inoculated with this bac*teriura and 
then with the culture of A zotohacter, either after i day, or only after the 
B. radicicola had begun development. 

The preparation contained about 200 cc. of nut^iti^’e culture, an amount 
sufiicient to infect enough siiuill seeds (clover and lucerne) to sow i hectare 
(“ 2.47 acres) ; in the case of larger seeds such as vetch, however, it is 
tiecessar>' to add t'cdd or I>oile(l milk, or plain water, in order to incTeasp 
the ([nantity. 

The preparation was considered t('. be of good quality when it con- 
tained Bacteria radicicola which were not onJ\' cai>ab{e of grow ing in the usual 
cultural media but also i)ossesse<l. in some measure, the proi>erty of as.sinii- 
latiiig free nitrogen and the power of develojung on the r<K)ts of tlie plant. 

An enquir>^ as to the results of each ex]x*riment was made on a prin- 
ted form and the following facts ascertained : 

1) The result was negativi in ]K»r cent of the total mnnlxfr of 
e.\]i^-riinents (68), This was a lower [)ro[)ortion than that obtaineti in 
similar eX|)eriments carried out in \\‘estern Europe and in America. 

2) In all the other experiments, the increase in yield varied wHthin 
vtu\- wide limits ; 5.7 to 108.7 per amt ; but the extremes were obser\'ed 
ill Hilly a few cases. The increase waned from 5.() to ro |ier cent in 2 ex]»eri' 
nants and from 100 to 108,7 ]>er amt in 2 others: in a large number of 
exjieriments (30) the incTcase in tlie crop \'aried from 20 to 40 per cent. 

On arranging the results of the enquiry* in different groups according 
to tin- fertili.sers applied, tlie increase in the yietiis is found to l)e as follows : 


reiUfocT lucr^asc in Yield 

None 36,1 

Lime j," <* 

Rasic SI;ip .:o.5 

Basic Slap f ixitassic salts 47.0 

Superpbu^ha te 3 2 K 

SuiXTphosptote 4- potassic salts i ;.5 


3) The other good result of the inoculation of the soil, namely the 
icrc-ase in the number of nodules on the roots of the infected plants, as 
'•mpared tvith the uninfected ones, was more stable and more noticeable 
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than the increase in the yield. In fact in almost ever>^ case, an increase 
in the nuiuber of nodules was observ’^ed, and as a rule the effect of inocula- 
tion was all the more striking owing to the great difference in the number 
of the luxlules present on the infected and uninfected jdants respectively, 

4) In many cases, a better development of the root system was ol> 
ser\’ed and it may l)e said that the increase in the numlwr of nodules was 
accompanied by an increase in the root mass. 

5) Many workers have observ^ed more rapid growth and earlier Jua- 
turity in the case of the plants in the inoculated plot. On one occasion, 
they were ri\x^ 6 days sooner than the plants of the control plot. 

On the basis of the rt^sults obtained the writer has drawn the follow- 
ing conclusions 

1) The chief factor upon which success in soil inoculation de|x,'n: 1 s. 
is the quality of the bacterial preparation, that is to say, the activity of 
B. rtidkicola. Indetxl, in 2 cases wliere the action of the bacteria was xw ak 
(as was shown by an examination of the ])reparatiou earned out in tlk- 
laboratory’) the results of the experiment were negative, in spite of ail 
the other conditions Ixiug favourable. 

2) Mineral fertilisers greatly contribute t() increase tlie effect of s<>il 
inoculation. The following are specially useful : tplyime; 6) Basic 4 a^; 
c) siiperjdiosphate ; lime • d) Basic slag f lime ; they should thereiori 
be used as much as possible. The writer insists upon the necessity of ap- 
plying basic slag - lime, even if only in small quantities. To tliis mixture 
he attributes a stimulating action both on the plant and the rwt bacteria. 
To support his statement he (juotes an exixrriment Ire carried out in j-nts 
each containing 5 k,g. of sand which had been freed frmii ail siilts liv 
treatment with acids, and of all organic matter by burning. On adding 
to each ]>ot a given (piantity of nutrient salts, aiul also, in some case>. a 
small amount of basic slag (0.7^ gr) and lime (0.2 gr.) m*r pot it was I'hv’- 
ved that the growth of the inoculated plants incTeas<'(l. 

3) Supeqdiospbute should not be used as a fertiliser, either ak-n!- 
or with the addition of jaHassic salts, 

4) 'I'he results obtained show, that by organising the ex|xrinH;i!' 
systematically, and by inq. roving Ixrth the bacterial preparation and th? 
technique of its use. it is |;ossible to decreasv- the number of exm^rinunt' 
w’ith negative results and increase the effect of soil inoculation. 

u,5 On the Study ol tire Root System of Cereals. r. 1. ,vi>kuhif.v s 1 

^ 'fjiii’h'or ’< .[ and '' v/: ikj/-' ! if< t, X’tii > Xl.r 

6(jth Veir, pp. !'r'v > Anvji'st i jhV - 

The writer discu'iSes preunus researches on the root system ofcnltiv- 
ated ])lant‘'. He considers that, wdtlr regard to the analysis of tlx lilt 
of the root from tiie purely external jx>int of view these researches Ivivt 
thrown light upon two points only: 

i) the depth to wliich tiie roots of various cultivated j^lants 
trate into the soil ; 2) the relative position which the mass of the 
assume in the various soil layers where they (X'cur, If, further, we t.ike 
into account the fact that Rotmtstrov, by means of s|xcial trenches . 
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befit able to record the growth of the roots day by day, the picture of 
the linear development of the root in the soil is sufficiently complete and 
clear. 

Ml preceding work is in agreement with regard to one general fact : 
in [)roportion as the plant develops, the roirts of cereals diminish gradually 
ill mass as they jx*netrate into the lower layers, both rejatively and abso- 
hitely. 

Taking as basis this liistribution of the root mass in the soil, it is gen- 
erally admitted that" the consumption of water is greater in the layer where 
this mass is most considerable. The writer shared this opinion himself 
until he had studied the consumption of water by plants under field con- 
d'ti ’US, when he observx"fl phenomena which were contradictory to this ge- 


iieral opini^m. Tor instance, on a piece of land under winter rye, 3 mois- 
ture determinations were made in lavvrs of varying depth and at varying 
jtages in the growth of the plant. Tlie resulting data are shown in the 
Impended table. 

Waier amsumption by u inter 
in layers of 

rye at varying siaf^es of 
varyin<^ depth. 

^roiith, 



Moisture 


(K'pth ot soil Ia>'(T 

end trf .April 

corning into ear 

maturity 

5 cm 

26.^3 % 

» 7.35 

IJ.OO % 

10 

32,40 


M-O5 

-’5 

35.65 


15.09 


30 .,V-‘ 

25.^6 

i 6 .J '9 

75 

27.16 

27.1 V) 

17,21 

TOO 

22.59 


22,30 


In this table the writer draws attention to the fact that at the time of 
oining into oar the rye absorbs moisture with qreatt-r intensity at a depth 
1 25 cm. wh^e, at the end of April the fxTcentage of water was 35.65, 
vliilst at tile time of caring it was 16.0S ; that is to say that during the 

Ahole of this period the plant absorbed froni this layer iS.by (35.65 %- 
”1.)^ whereas at a depth of 50 cm, the consum])tion was only 
1-53 (3f'-39 % — 25.8 <i and, in the deepest layers the reserve of 

A'ater had not been touched. If coni]>arison is made of the water percen 
:a«(s at earing and at maturity, it is seen that at this latter j>eriod, at a 
lejith of 25 cm. the plant absorbs only (16.98 - 15.09 %\ 

nid that the maximum absorption of w\ater during harvest occurs at 
t tlejith of 75 cm, where the diminution of moisture, between earing and 
Saturation, reaches 9.98 % (27.19% ~ 17.21 %), whereas in the preceding 

f termination, at the period of earing, the reserves of water at this depth 
e still intact. 
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The writer puts forward the following statement based on the 
going casts and on others observ-ed inthedr>’ regions of South west 
absorption of water by the plant at the various stages of its growth i*; ij, 
direct relationship neither with the total area of the root system nor yet 
with its weight, but is chiefly detemiiued by the size of the lunctmuai 
portion of the root. 

On this hasi? the study of the morphology of the root (determi nation 
of length and volume) can throw no light on the question of the sum or 
of the intensity of the ph> siological work of the root with regard to al)s‘Tj,.- 
tion of soil moisture. Only tlie dynamical determination of the functional 
part of the root can aid in elucidating such problems. 

Regarding the root hairs as the chief agents in the absor])tion of wa 
ter, and attributing to their de\’elopment the vary ing consumption of wa 
ter during the various growtli ])hiUr;cs of the ])lant, the writer has con* lint 
ed experiments on their fomration and .development. The trial nuuii* in 
at the Volsk Ksperimental I'ield, in order to study the daily gn)v\rh 
of the plant by means of a trench 2 metres deep and by replacing one of th( 
walls of this latter by a glass plate 1.5 m. i x m., was unsuccessful asthi* 
system only allows the observation of a portion of the root, viz that near 
est the glass. 

The author then liad recourse to a modification of the moist air met h< hi 
used by Arzikhovskij in his study of gaseous exchanges in the root 

The ap])aTatus consisted of : i) 2 glass “ cloches ” plaex^ one alx)vf 
the other, the lower one of wliich was 75 cm. higli and 30 cm. in diaim t'rr 
and the upper one 76.5 cm. high and 31,5 cm. in diameter, that is to say 
between the two “ cloches " there remained a s])ace of 1.5 cm. for the 
reception of the root ; 2) a dish of water to maintain the air 
between the two “ cloches ” ; 3) two covers to irrott et the roots from tk 
action of light and heat, the outer one benng ] tainted white. Throii'cliont 
the experiment the ap^raratus remained in the open. 

The roots of germinated grain of Tritkum durum were introdia'ei 
through an opening made in the tojr of the extenud “ ( kxrlie". The 
of the chamber fonned by those of the tw^o clf)ches were always cover*.*: 
with water vapour derived from the dish. Mineral nutrition was assurd 
by means of waterings at i hour intervals (except at nijht when llioy 
were suspended) w ith a solution of : calcium nitrate, 1.5 gr. — monopolassk 
phosphate, 0,5 gr, - pota.ssium chloride, o.j gr. — magnesium sulphate, 
0.5 gr. ferric hydrate, 5 drops — water, i litre. In order to pn-veati 
the nutritive solution from descending too rapidly a little glass- wo* i 
placed around the neck of the root. This did not hinder observiiti'^a^ 
In these conditions tire plant dcveloperl absolutely normally to matiiritT; 
(formation of ripe grain). The first object of the ex]}eriments was thijs 
attained. In subsequent researches, by dividing the space betwan the 
cloches into sections in the direction of their length, it will be possible 
tocreate varying conditioius of nutrition and to investigate their, infinvn« 
on the development of the root. Further, by filling these sections witi 
matter of varying density (sand, clay, charcoal, etc.), it will be possible 
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letennine the manner in which the roots become distributed in the var 
Kius media. 

As regards the develoi)ment of tlie functional portion of the root 
he writer records that, according to his jjreliminary experiments, the root 
lairs develop in abundance in the moist air, but that after a time, not- 
vithstanding the conservation of conditions equally favourable to their exi- 
stence they die off. All this leads to the belief that the idea of taking 
ilk' root system and conshUTing data on its length, w^eight and general 
irca is not only one-sided but even erroneous, since two root systems of 
:-(ji!a] length may still differ in the number of their actively functional roots, 
riius the writer considers that tiie length of the root system can no longer 
>trve “ among other data " as a sign of resistance to drought, according 
to tlie idea of Modkstov (i). The 1 x*st ])ror>f of this is to be found among 
MojucsTOv's own fiata on th(^ length of the root system of ptire strains of 
oats. Taking the lengtli of the looX system as a ba.sis for selecting drought 
Rsistant plants, the " Gudan " and " flhigant.skij ” varieties should undoub- 
tedly be the best for drv^ regions. Ihit f)rae1.ice shows the contrary' is the 
case: thus, in the South-east of Kussia, in iqii, a remarkably dry^ year, 
the varieties “ ly'khlik " and “ neinertchansk " have, beyond all others, 
justified their reputation for drought resistance. Ihit according to Mo- 
MiSTOV’s data it is precisely these varieties which have the shortest root 

SX^tein. 

The writer considers the question may be resolved by determining 
the functional area of the root in the different varieties, and it will pro- 
bablv be found that this will be relati\“e!>' greater in the varietic-s most 
resistant to drought. 

A thorough study of the extent of the functional area of the root sliould 
help to elucidate sex’cral exj.erimental facts which are still dnubtful and 
should o|>en up wide horizons in resjaet of (juestions relating to soil cul 
tivation, irrigation and manuring. 

ii20- Kallrin, an Alcohol-soluble Protein from Kafir {Andropogo/t Sorghum). 

UJWS rx ;hi «1 ItRKiVSTKK j t- ,, in / h,' l -urnal ,v ujI ( ‘JiWfV/v. Vol. 

XWIIl, No, I, p[) U.0nii'''rv, >rX IXaiiUKr. 

Knfir has become an im]X)rtant crop in the United States during the 
1st decade. In iqro, three million aert^s were under cultivation, and the 
ahit of the crop was thirty million dollars. It is known tliat this (.ercal 
ontains an alcohol -soluble ]irotein, but hitherto no study has been Te|>orted 
'H the proteins of kafir. The seeds used in the writers' ex]x>riments were 
Town in Kansas in 1915 and were of the variety known as rlw-arf kafir. 

Nitrogen determinations on the Kafir meal showed that it aintained 
T./ ])er ctmt. of protein (X X 6.25). Of this, boiling fk) ptx cent alcohol 
xtr;uled 7.9 per cent of protein, based on the nitrogen anitent of the 
xtrad. 5.2 per cent of pure protein was isolated, dried at iio® C-, by the 
^ of alcohol ranging from 60 to 70 per cent by volume. As no account 




(0 Sec h, 19x6, No. 741, 
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was taken of the losses occurring in the various manipulations during the 
preparation of the protein, this yield indicates that most of the nitroj^en 
extracted was in the form of protein. To this alcohol-soluble protein, which 
constitutes more than one-half of the protein in the seed, the name ka6- 
rin has been given. Kafirin resembles zein in its ultimate composition, 
but is different in physical properties. It contains tryptophane and apparent- 
ly lysine, both of which are lacking in zein. 

Analyses of 13 preparations of kafirin gave the following average results 
calculated on a moisture-free basis. 

of Kafirin. 


C 55.i9ptr ctot. 

H 7-3<> 

N 1*44 

S n,6() 

0 ;u,4i 


The distribution of nitrogen was obtained from an analysis made by 
the Van Slykk method. A sample of kafirin containing 16.64 j)er etmt of 
nitrogen gave the following results, from which it apj)eaTs that this protoiti 
differs from zein in containing distinctly more amide nitrogen as we!) a? 
basic nitrogen. 

Distribution oi Nitrogen in Kafirin and in Zein. 


Nitrogen K.ifirln : Zein * 

Hamin 0.17 o.iO 

Amide 2,^7 

Bosic 1.04 

NoQ-tasic ii.(}7 J2.51 

16. <'4 16,14 


• OsooRME and H.vrrw, Journal 0} tfw .-Ini vic.iii CA. miMi Society, Vol. XXV.p. 

The percentage of diamino acids in kafirin was also determined byth( 
Van Slyke method. The results given below have been corrected foro.j? 
per cent of cystine, which was precipitated with the phosphotuiigstates 
of the other bases. 



KaArin 

Zeio 

Arijiniiie 


1.55 

Lysine . 

O.lW 

o.w 

Histidine 


o.Sj 

Tryptophiine 


0,00 


• O.S BORNE and Jones, in American Jovrnal of Phfsn^o^y, 1910, XXVI, p. 248, 
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27- Some Proteloi from tbo Mdi Bean, C^oMVMtU ensM^rm/p. joves d. 

liRiiESE and Cak O., In The Joutiutl of Bioh;iical Chemistry, Vol. XX VIII, No. 

j,p. 67-75. Baltimore, Md., December, 1916. 

The writers have isolated from the jack bean two globulins, cauava- 
in and concanavalin. They have the following composition. 


Canavalis Omcanavslla 


C 53-:20 53,28 

H 7.0^ 7.02 

N j6,72 16.45 

S 0,48 i.ro 

t) 22.51 22.15 


The distribution of nitrogen in canavaiin and in the albumin is the 


following. 

Ntlro^ Canavaiin Albumiii 

Humin 028 0.23 

Amide i..|i i.{6 

Basic . 3.17 3,73 

N'on-hasic 11 55 


Total 


16,41 16.30 


- The Proteins of the Peanut, Araehis hypogaea : The Globulins Arachin 
and Conarchin. — jua^JS C.\rl O. aii<l Jones, 1>. Bkeese, in The ] <urnal or BioUt ical 
Ikitnislry, Vol. XXVIll, .Vu. i, pp. 77-87. IkiUimorc, Md., lkanib«r, J<ii6 

The writers have isolated from the j)eanut two globulins, arachin and* 
larachin. They have the following composition: 


Anu'hin Coiwrchin 


C 5 >.15 5i,j7 

U , o.h; 

N' , . , i 8,2'J ib.29 

S 0.4‘I I.C# 

0 22.23 


Disdiinjtion ol Nilnwj 


in thv in thp in lb« totiU 

AnM.'>iin Ci-mareJUn OloinJins 


Amide 2.03 20; ' 2.0S 

llumin 0.22 0,22 0.21 

llasic 4.06 h..S5 5.23 

N'»m-b;Lsic 11.07 0,40 xo.o.'s 

ToUiJ .... 18.28 18.24 i8.2ti 


The percentage of basic nitrogen in c«narchin is the highest one 
rded for any seed. 

From these results it seems probable that pea-nut presscake will prove 


3 
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to be highly effective in supplementing food products made from cerealss 
and other $^s whose proteins are deficient in the basic amino-adds. 
ing experiments are in progies.s to determine the nutritive value of combi 
nations of peanut proteins with other proteins obtained from the mote ex 
tensively seeds. 

1 29 - The Oeeunenee and niysiologleal SigniSeanoe ol Flavose 0erl9atlvet h Plants, - 

SaiBATA, K, : Nagai, J. and Kishida M, ih Journal of Chmiilty, Vol 

XXVII, No. I, pp. 02-1 up, table i. naltimorc, Md., December, 1916. 

' The results of the present study are summarized as follows by the wri- 
ters : 

1. Thegeueral occurrence of flavone derivatives in the plant kingdom 
may be taken as established. 

2. The occurrence of flavone derivatives in plants is almost exclu- 
sively limited to the epidermis and the peripheral parenchymatous layer 
of the aerial parts with few exceptions on record, in which a considerable 
amount is also found in the bark and the wood, as in My^rica rubra, 
tinctoria, Mortis tinctoria, etc. 

3. The amount of flavone derivatives contained in the plant ti^ut 
can be measured colorimetrically by means of comparing the intensity d 
reduction colour (anthocyanin) produced by an aqueous or alcoholic ex-' 
tract from the fresh as well as from preser\'ed herbarium (dried) nuiterial. 

4. It is assumed that flavone derivatives dissolved in the cell sap pos- 
sess an important physical significance in absorbing ultra-violet rays of the 
sunlight, by which the U\dng protoplasm and its biochemical s^encies aiij 
protected from the injurious action of the rays. 

5. The plausibility of the above assumption isjiistified by the lesuli: 
of extensive studies made on plants from alpine and tropical regions wbei! 
the intensity of the rays considered is high. The plants which are grown a 
strong insolation are always rich in flavoncs, except those which are ful 
protected from the action of the excessive illumination by some meal 
of a morphological and an&tomical nature. 

6. The green leaves of deciduous trees, which produce anthocyaia 
pigment in autumn, contain a considerable amount of flavones. Thepw 
duction of autumnal colour (anthocyanin) is due to the biochemical chan^l 
i. e. the reduction of already existing flavones in the leaf, initiated by ti 
physiological condition at the end of the growing season of the year, witb« 
having special ecological significance. 

130 -Kok d Ammonia in the HeUboUsm ol Nitrogonous Substances in PM 

I. I^KIAMCHNIKOV D. N. Ammonia as alpha and omega of the metabolism of 
sttbsiaiKrtt in the plant, in MorKO«CKiU CejhCK 0 X 03 ftum 6 eHHhi^ 
h'aee^ ^lammzo Ihi pejyAimamoei enematiioHHUir}, 

It Aci6opainopHhiXi /WtJomo (.4 qronomical ImtituU of Moscow. Collection of paten 
the Agronomical LMboratory under the direction of Prof. D. N. PKiAMtCaMIKov'. V*iJ 
pp. i*24, Moscow 1916. — II, NtcoiAiEVA A. G., Accumuletion of aspvagiru 
shoots of Lupinus luteus m conditions of nutfitUm vith various mmomacal Sitliy ih 
pp. 380-383 . — in. M0S060V V. A., Influence of aJhalinUy of soiuHtm M the 
of nitrogenous si^^ances in young pea shoUs. Ibid., pp. 384>59o. — IV. PfclAJncHNJ** 
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U. X, and KacHEVASOVA O. N*., Inf hence of carhokydrain on the behaiiour of tlie lupin in 
ainiteetioH m 4 h ammomacal salts, influence of ether and other solvents of fats on the ufrmi- 
nuiirm capacity of the seeds. — V . Kadiak;kov A. S, Influence of the removal of the endosperm 
on the behaviour of youn^ mane shoots in eonuec/ion with ammontcal sails, ibid., pp. 155*1 5N. 

In 1894, Prof. Prianichnikov readopted the point of view of Bous- 
so.vuLT with regard to asparagine as an amide analogous to urea, result- 
■r from oxidisation processes and remaining unconsumed by the plant 
Jong as the latter renmius in darkness (ordinary^ conditions of germin- 
ion). In the present work, the author gives the following summary 
his researches during the last few years in the Laboratory of which he 
Ihrector (r) on the role of ammonia in the metabolism of nitrogenous 
bstances : 


ij) Iti tJic prchicc to his wnrk M- Prlanicunekov giv^ the following <]at«i un tht work 
thisl.ilKiniton' in i» whiLh jjcrsons jKirtidixiJftl — students, assistants, speeialists 
ihc Dipt, of .Agriculture, etc : t 


' Number 

of experlmentf 

i:\|K*riincnts with various l>li-»sphfjriies (cereal cultures in 

siind) 8 

lichiivicmr of variou;* plants in reLttion to phosphorites . 1 3 

Actiou of fertUisers , 

Jiiosphiitcs of iron (iind other phosphiiics) 4 

Iniltienev of viuious iurnis and ijuimtities of pht^sphoric 

anhydride 

IiiJhicuce of calcium earlionalc on the iissimilation of pho- 
sphoric acid I 

Importance of citric soluble pho5j>horic acid 13 

CoinpariS(,in between "norimd'* nutritive s^alulions. . . 

S-iiirces of ixdash i > 

K.itin lime: magnesia i,, 

Action <if sails of briny soils h 

I.upins anfl lime 1 

A>-iiuilaiion «)f iron i 

Iicuitrilscatlon .s 

Nitrogenous manures ~ 

l AIii-rinicnts with zeolites i 

Aiiioti oI moisture , ^ 

.\.di of drieil cattle manure . . . . . , 2 

it(.ix\U<xl sowings (Soil fatigue- e 

1 xperiments with the object of studying Lirm yard manure r 
i'titniilating fertilisers' 4 


Nomber 
of pots 


130 

zob 

*’y3 

^3 


^>4 

6 z 

V >5 
170 
Mk) 
1 2(> 
48 

04 

100 

loS 

iS 

46 

3 - 

400 

JO; 


Total 14: 3080 

total number of 30S0 pots may be analysed as follows ; 

-\J water cultures 

'• '18 sand 
<>.’ ) soil 



206 agriottural botany, chemistry and phys. or piants 

Recent research has shown that ammonia plays an important pait 
in the Hfe of the higher plants, not merely as a point of departure in the 
synthesis of proteids but also as the end product of decomposition result- 
ing from the oxidisation of nitrogenous substances. However, in the 
normal plant, ammonia does not accumulate in the tissues as such ; it 
only gives rise, by means of a secondary^ syntheas, to the formation of 
asparagine. This processus serves to eliminate the ammonia injurious 
to the plant (ammonia derived from without as well as that formed within 
the cells), by transforming it into a neutral combination, capable of seiy- 
ing subsequently for a more complex synthesis. 

The synthesis of asparagine at the expense of the ammoma absorbed 
by the roots is not accomplished with equal facility amoi^ all plants. 
Previous experiments at the above-mentioned laboratory have resulted 
in the distinction of 3 tyqies of plants : 

1 st Type : Plants supporting well dilute solutions of ammouiuni 
chloride or ammonium sulphate, readily absorbing ammoma and foruiing 
asparagine or glutamine without any need for special precautions. Be* 
longing to this group: Hordeim safivmn — Zea Mays — Cucurbiia Pepo. 

Tabee I. — Quantiiies atid disiribution of nitrogen in loo plants of Uor- 
deum sativum and of Cucurbita Pepo grown in dislilUd water amt in q 
solution of ammonium chloride. 

Hordotm saJii'ttW CwfurWg Pepo 

OistiUed AmmoDium DbUlted Anunoniun 

water chloride water chloride 


Total nitrogen 143.’! mgr. 161. s mgr. 143^-3 nigr. 1 543.4 mgr. 

Protein nitrogen , . . . 61. S fn.5 J 153.0 : 049,t) 

Asparagine nitrogen. XT 5C.4 ItS.S STI.3 

Ammoniacal nitrogen . <t.5 0.9 8,7 6,4 


2nd\Type: Plants in which solutions of ammoniacal salts oi 
strong acids retard the decomposition of albuminoid substances and the 
accumulation of asparagine : absorption of ammonia is very’ feeble anc 
sometimes almost nil, but on introducing calcium carbonate to the >olt 
tion energetic absorption of ammonia and formatit)U of asparagine is d 
ser\'ed. To this type belong : Pisum sativum and Vida sativa. 

Table II, — Quantiiies and distribittion of nitrogen in 100 young pluni^ ' 
Vida sativa and of Pisum sativum ^own in : disiilkd water — sc/zr/w 
of ammoninm chloride — solution of ammonium with addition of 
carbonate. 




i'iiia saitvo. 





" 

^ AnunoD. 



Ainaw*' 


Distilled 

Amoioti- 

lum 

chloride 

Diatilled 

Ammon. 

{0 



ium 

-t- 


iuu 

+ 


Water 

chloride 

ciUduni 

car- 

Water 

chloride 

caldafi 

cat- 




honatc 




Total Nitrogen 

221 mgr. 

241 mgr. 

Sfii nigt. 

1 608 mgr. 

1 7 t 3 nigT. i 

Sj.iBp 

Protein nitnjgen .... 


IfX) 

yo 

949 

no4 

10 ti' 

Asparagine nitrogen . 

ri 

tt 

Its 

iM 

t9S 

441 

Anunoniacal nitrogen. . 

0.9 

0.9 

t 

10 

10 

to 
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We of 

fcst them^lves in the accumulation of ammonia deri“Z't£ d^m 

of tlie metaboHsm of mtrogenous substances. The yellow lupin IL^ms 
lulms) may serve as an example of this type. 

Table III. - Quantities and distribution oj nitrogen in roo voun^ , 

Lup^nusluteus grown in : distilled wot J - solution of amZllumsTJe 

lutian with addition of calcium carbonate. 


Jst experimeat 


_ experiment 


Tolal tiitrogMi ,67 mgr. 

Protein nitrogen 

LSparagine nitrogen. . . tsg 
jniiioiiL'iciil nitrogen ... ^6 


575 mgr. 
160 

ITS 

57 


535 mgr. 
170 

158 

oa 


540 njgr. 

151 

9 


590 mgr. 417 mgr. 
209 165 

111 !»• 

9 2 


Once these 3 types of plants had been established the ohiw't t fi. 
iihsccjuent experiments was to explain the charartpri^/jE!), 
ipin with regard to amnioniacal Lts of strLg acids ■ 

.i) stud) of the mfluence of a s,,ecial nutrition upon the lupin 
fbe following 2 methods were chosen • 

ZhTd7 r ? f anmioniacal salts of strong adds, 
biectfof t^e lupin“t™" om'of 

2 SSl *1: of inanition). 

‘leplf - 
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A. G. Smirnov has obtained satisfactory results wth the first method. 
The normal behaviour of barley seedlings with regard to ammoaiacal j^alts 
having been modified by the effects of inanition, the seedlings approached 
in character the physiological type of the lupin. 

These experiments differ from earlier ones made in the same labor 
atory by G. S. CHoriX)V with regard to the length of time the seedlings 
remained in the dark : this period was increased to 10-21 days. Table 
IV shows that the mixture of NH^ Cl -f Ca Co, occasioned a diniin- 
ution in the quantity of asparagine relatively to that of plants gTO\^^ ia 
distilled water. 

Table IV. — Quaniitics and dhinbuiion of nitrogen in loo seedlim of 
Hordenm satmm grown in various nutritive media {Experimenfs oj 


A. G. Smirnov). 

Nutritive TuUtl l^otda A^ratnin Amtaoi!i.uril 

soltitiojus nitiogco nilrc^n nitrotica uilit'Ktn 

Distilletl water . . . . 163.3 mgr, 81.6 mgr. 44 .Smgt. 4.niiv'r 

NH^Cl 202.1 f).S 5 It s 4^-2 

NH^Cl + CaCOj. , . . 242.1 H6.8 IT .4 ~ > 72>'» 

NH4CI i CaSo*. . . . 226.4 K3.2 tVI — > 6f>.: 

XII^NOg 771 «•■* < ' 17.2 

Urea 171.0 6S.fi 14 , S < i«).3 


The quantity of amnioniacal nitrogen is about twice as great us tlial 
of asparagine nitrogen. The same results are obtained with the niixtur? 
NH4 Cl T Ca S0|. There are consequently, in tliis case, symptoms hiiihlr 
characteristic of the lu])in, which are not present in the barley during tlic 
early days of its development. 

With regard to ammonium nitrate and urea, they have given 
analogous to those obtained by Mlle. Nicolaieva with the luj)in. w" 
these two sources of nitrogen ha\'e not altered the asparagine synthd 
A control experiment carried out by A. I. Smirnov, where the jiw 
rvere gathered at two different periods, entirely confirmed the data obtaii 
ed from a comparison of the results of the ex|)erinients summariHdi 
Table IV with those of Chovlov. 

Table V. — Quantities and distribution of nitrogen in 100 seedlings of //-i 
deum sativton grown in various nutritive media and gathend aiK 
II and 21 days respectively (A. G. Smirnov’s experiments). 


Aiasics- 

Nutfilivr Total Protda Aaparagto i*'*! 

sohitiotis nlttogcD nitTogn altrogea 

f DistUltd walef , 164.4 mgr. 101.2 mgr. II.* mgr. • |i5:i7 

I NH4CI i8i,: 10.4. 1 Sl.l < • U .7 

\ NH|Cl + CiCog 187.3 9S 0 58 * <-" 1' ^ 

^ ' NH4CI -I- CaSo, 190.8 97.2 «.« <— • 

^ Di.itillcd water 164,9 73 -® 7 

^ I NH|C 1 -|- CaSo4 300.2 70,6 310 
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Table V shows that the ii day seedlings have retained their barley " 
^ype (accttmulaticm of asparagin at the expense of ammonia), and that 
iose of 21 days already show the “ lupin " type (accumulation of am- 
Tionia at the expense of asparagine), 

With regard to the experiments with the 2nd method : diminution 
:)f the starch reserves by removal of the cotyledons or the endosperm, 
these were carried out on peas and on maize grains. At present only 
the- results of Kabloukov's experiments can be quoted, made on maize 
seedlings which grew in nutritive solutions for 2 weeks after removal of 
the endosperm. 


Tahle VI. — Quantities and distribution of nitrogen in 100 seedlings of Zea 
Mays groten in nutritive solutions for 2 weeks after removal of the en- 
dosperm. 

Nutritive Aeperagia Anmoiiiacal 

solutlwi aiUDges aitrogeu 


UUtiUed Water , . . . tg.S^nigr. 6.^4 mgr. 

NH4a IS.tl N,4o 

XH^a+CaCo, St .44 ^3,00 


These results lead to the belief that the duration of the experiments 
was insufficient : thus with regard to asparagin storage the maize gave the 
"pea " type, but not yet the “ lupin " txpe ; on the one hand no dimin- 
iition of aspar^ue was observ'ed ; on the other, ammonium chloride 
alone added to the solution did not bring about asparagine synthesis ; to 
obtain this latter it was necessary to add Ca C03. — With regard to the 
figures in the 2nd column it must admitteti that siich an enormous in- 
crease of ammonia is not usually observed cither in maize or in the pea, 
tind that, in this connection, there is resemblance to the " lupin " t>*pe. 

1 Kxi>eriments were also made basefl on the 3rd method : extraction 
)f the fats from the seeds of oil- plants by means of ether, in order to 
iscertain if complete dessication does or d^es not preser\'e the grains 
Tom the harmful influence of ether or chloroform, as it does undoubtedly 
)rotoct them froni the effects of high temperatures. 

The first exjreriments made by Mlle Kache\’AROV seemed to pro- 
mise useful results : dried seeds of siuiflower deprived of their woody 
nats and left for a month in ether gave up 50 % of their fat to the solvent 

5^ % retained Uieir germination capacity ; some even retained it 
fter a whole ^’ear in ether. 

It was important to know whether these results were not due to the 
act that some of the seeds (50 %) were permeable to the ether which 
iissolved out their fats and thus destroyed their germinating pow'er, 
hilst others (50 %) remainedi impermeable to the ether and thus retained 
heir fats and capacity for germination. Subsequent experiments show- 
i that such was indeed the case, for the seeds whose coats were perfor- 
^ 00 the side opt)osite to the germ lost their germinative capacity, in 
l^ite of complete drying in the oven and treatment with ether dehydrated 
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with phosphoric anhydride. However that may be, the experiments oq 
barley, in a state of inanition (quoted above) are sufi&dent te give an aflirm- 
ative reply to the question studied following method A ; in other words, 
as a result of their loss of carbonydrates the Gramineae behave, in rela- 
tion to ammouiacal salts, in the same way as plants of the “lupin" t\pe. 

Method B. -*■ The question was also put in inverse fashion : can in- 
crease in the carbohydrate reserves in the lupin itself modifiy its beha- 
viouT with regard to ammoniacal salts in the sense of an approaching 
similarity to the " barley ” type. 

Two methods were used to increase the proportion of carbohydrates 
in lupin seedlings : one consists in carrying out the experiments in the 
light under conditions favourable to assimilation ; the other consists in 
nourishing the seedlings with glucose. 

As early as 1895 Suzuki had performed experiments with ammoa- 
iacal salts in the presence of light but without determining the ammonia, a 
fact which induced MiXE. Kaciievarov to repeat the experiments in 191^^ 
in sand cultures. 

As it was difficult to foretell the moment where assimilation would be 
sufficient, and as it was also necessary to ensure the plants’ obtaining 
sufficient reserv’-es of ammoniacal salts, while avoiding an excess of NH^Q, 
the plants were gathered at 3 different periods (after 5- 10- 15 da>“s expo- 
sure to light) and the ammoniacal salt was administered in 3 equal doses. 

The results of this exi^eriment showed that assimilation took place 
and at the same tin\e the lupin had lost its characteristic behaxdour to- 
wards anmiouiacal salts, that is to say, the addition of ammonium chlonde 
alone had brought abotit a notable increase of asparagine ; further, simil 
arly to what is oserx’ed in the case of barley grown in the dark {and cen- 
trar\' to wdiat takes place in the lupin in the same conditions), an ener- 
getic transformation of ammoniacal nitrogen to asparagin nitrogen 
obserx’cd in the lupin. Thus when the intake of carbon is made sape 
rior to the outgo of this element there is a parallel modification in tbt 
behaviour of young lupin segdlings wdth regard to anunoniacal salts, Tlie 
asparagine to ammonia " movement is replaced by the reverse" ammona 
to asparagine ” movement. 

The question, whether the characteristic behaviour of the lupin 
wards ammoniacal salts of strong acids depends on the insufficient quaa- 
tity of carbohydrates at its disposal, has been answ'ered in a manner la- 
vourable to the idea of a relation between this phenomenon and the qua® 
tity of carbohydrates or their accessibility to the plant. It has been «« 
that by increasing or diminishing the quantity of carbohydrates supplK^ 
to the plants it has been possible to cause them to pass from one t yp€ a 
another, so that all plants possessing sufficient resources in carbohydtt 
tes appear to have the power of forming asparagine at the expense of ^ 
moniacal salts. On the other hand, in a state of inanition, they l>ecc5> 
unstable and easily lose the faculty of forming asparagin, evidently oi 
accoimt of the lack of carbon and of the necessity in which they are pi* 



AGRICUIjTURAL botany, chemistry and PHYS. of plants 2 II 


fed of contifltung the consumption of the chain of still unoxidised carbon 
atoms which occurs in asparagin and which is necessary to its synthesis. 

In the presence of nutritional phenomena pushed to an extreme the 
characteristics of the .species almost disappear and, instead of speaking 
of the “ barley “ type, it is pennissible to talk in more general fashion of 
the behaviour shown with regard to ammoniacal salts of vegetable orga- 
nisms " glutted " with or " starved ” pf carbohydrates. 

The animal organism is more capable than the plant of protecting itself 
II economic manner against the harmful influence of ammonia, the com- 
non end-product of the katabolism of the proteid molecule : the animal 
eliminates ammonia as urea which contains no more iinoxidised carbon 
ind can be excreted without any detriment to the organism (from the 
point of view of calories). The higher plants, which are usually placed 
in better conditions than animals with regard to obtaining carbohy- 
drates, allow themselves the luxury of forming an amide rich in carbon 
asparagine, which in normal conditions may accumulate in the cell sap 
\fitboiit causing damage to the plant until a still greater affluence of 
carbohydrates allows the plant to draw uj>on the nitrogen of the aspara- 
rin in order to form proteins. If, on the other hand, these conditions 
re lacking, if the plant enters on a period of extreme " fast", then it finds 
self in worse drcnmstances than the animal, because it cannot bum 
he chain of carbon atoms wdth impunity till complete extinction : incapa- 
te of taking the process as low as urea, it may die of auto- intoxication 
efore starvation has producctl its fata! effects. 

If the lupin rims more risk in this cojinection than other plants, it is 
ecanst' the ratio in its seeds, between proteids and carbohydrates, is 
wice as narrow as in the pea and four times as narrow as in the Grami- 
icae. 


31 - Relation Between Alkalinity of the Cultural Medium and Plant Yield Experi- 
ments made in Russia. — I >K»-«'jya:niiicoir},, K, A. (CEan'CHocOESiKov. H. A.). The 

Rt-l.ii ion Between Alkalinily .itxi the V’ield nf Points Repc;itc(tly Stmn in Sind, in 
MdrhOSi’h iU .Ve.w, If - 

JIj?, ik' iffjbntamfiiib u 

Iii.iti, X n/)dj> jtriUih uirif npfMjH'irnpii H. (Mf»sc\tw AfiricuUunil 

lastiiute, Report oi the work of the Aprlniltural lyiXlxrraton' unUer the ilirection of 
I’rufeix^}r D. N, Priinichnikov) Venr ly, \'ol. X, pp. 3J7- ■: 1 lUaprani, Moscow , lyifi. — 
H HKyiiiKtnrh J. H. (Jakouchkinc, I. V ) Supplement to E. A, GEKTCaouCEMKOV's 
ankle, IbiJ., pp 35:-554. 

In his experiments in 1914, M. Gemtchougexikov tried to obtain 
e conditions necessary to explain the effect of the accumulation of bases 
^nd cultures without ha\dng recourse to any direct estimation of the 
<alinity of the nutritive substratum. 

These conditions were obtained in 2 ways : ^) by modifiying the nutri- 
•’e solutions. B) by choosing suitable plants. 

A, Modification of nutritive solutions. — i) A start was made 
iffl Hi-llrieCiELS* solution which contains per litre : 0.31 gr. nionopotassic 
fosphate — i.i gr. calcium nitrate — 0.17 gr. potassium chloride — 
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0.13 gr. magnesium sulphate - 0.05 gr. feiric chloride. This solution 
produced an excess of bases. 

2) If it is the excess of bases which exercises the chief action, tb 
plants should suffer most in the most alkaline solutions. As an " alkaline’ 
solution, one was selected containing per litre 0.55 gr. calcium nitrate - 
0.68 gr. potassium nitrate ~ 0.31 gr. monopotassic phosphate — O.ij gr 
magnesium sulphate - 0.05 gr. fg^ric chloride — and in which the anioum 
of each of the nitrates corres]>ouded to the same quantity of nitrogen. 

On the other hand, if tliis view is correct, ever>’thing that decreas^t 
the alkalinity of Hei.i,R1KGKIvS' solution should also lessen the inconvenienct 
caused to the plant. With regaul to this point the following solutioiis 
were employed : 

3) pRiANiCKXiKov’s Hutrilive solution, w'liich is regarded as neutial 
and contains per litre ; 0.39 gr. of bicalcic phospliate — 0.54 gr. ammo- 
niiim nitrate — 0.77 gr. calcium sulphate - 0.34 gr. potassium cliloride 
— 0.13 gr. magnesium sulphate — 0.05 gr, ferric chloride. 

4) The so-called " acid ” solution containing per litre: 0.31 gr, mo- 
Eopotassic phosphate — 0.54 gr. anunonium nitrate — 0.17 gr. potassimn 
chloride — 1.16 gr. calcium sulphate — 0.13 g, magnesium sulphate ^ 
0,05 gr. ferric chloride. This solution gives an acid reaction, at least, whenj 
the plants begin to grow. 

5) HEi.i.RiECEr,’s solution acidifiedb y the substitution of 0.30 gi 
of superphosphate for 0.31 gr. of monopotassic phosphate. 

In addition to these 3 solutions, the following was also employed. 

6) Crone’s nutritive solution containing per litre: 2.25 gr. potas 
slum nitrate — i.T2 gr. nii^nesiuin sul])hate ~ 0,56 gr. tricalcic pho& 
phate — 0.36 gr. iron phosphate — 1.12 gr. calcium sulpliate. 

B. --- Choice or svitabee Pi. ants. — As fundamental species m 
selected : CatneUna saliva which cannot stand repeated sowing in Hhl- 
RiEGELs' solution, and Lupinus biieits which, on account of its tendtueyii 
increase the acid content of the medium in which it is grown, beloi^i 
another category of plants. The experiments, indeed, proved that the It 
pin had scarcely suffered at all from the repeated sowing. 

As successors to Camelina sniiva, and in order to correct the alkalinit 
of the soil due to the latter, were sow u other jdants sudi as buckwheat ad 
hemp which behave in a manner similar to the lupin. 

The first sowing took jdace at the end of May, there being 3 sowings! 
all, at an inten’al of about i month. After each harvest, 200 gr. of aij 
were taken from each pot (containing 4.5 kg. of sand) in order to e^tiiuJl 
its alkalinity. 

The same amount of fresh sand was added, together with a newsuj 
ply of nutritive solution f«rr the sup]M>Tt of the next crop. 

The hemp and buckwheat succeeded Camelina saliva in HELiRuX-a 
solution, but in the solutions with decreased or increased alkalinity, ( 
lina saliva was j^ain planted. Finally, at the 3rd sowing, C 
replaced all plants which had been used to prepare the medium for it 

In the case of the lupin, the above-mentioned combinations 
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gomewbat different. Crone's solution was taken as the basis, and in this 
fliedium the plant grew well. The group of acid solutions was excluded, 
iiincc it was of no interest as regards the lupin. In Crone's solution, the 
latter plant was succeded by: Camelina saliva, Pisum saliviim and buck- 
wheat. 

It was to be expected that, as the hipin accumulates no bases, C. sa- 
lh‘um, being very susceptible to these compounds, would grow after it 

very well. 

Conclusions, — In all the pots from which a 2nd crop was gathered, the 
alkalinity of the solution at the time was considerably greater than at the 
date of the first crop. 

In a given pot, the 2nd and 3rd crops were sometimes larger than 
the ist. 

The amount of the 2nd and 3rd crops dej>ended upon the alkalinity 
left by the preceding plants ; the greater the alkalinity of the soil, the poorer 
the > ield, and vice-versa. 

This acaimulated alkalinity would explain to some extent, if not en- 
krely, the decrease in yield observed when plants are reijeatedly sown in 
jnd cultures. 

JI, — In analysing the results of the above-mentioned experiments, 
[, Jakouchkixk draws attention to the circumstance, that in many cases, 
lets observed w^ere in accordance with expectation. Thus for instance, on 
jmjiaring the development of plants sown at the same time, the foUowit^ 
lets were noted : at the 2nd sowing, the crop produced by C. saliva in the 
Ikaliue solution w’as three times less, and the yield was only 1 4 less in 
‘KUNiCHXiKOv’S solution, while in Hem.riec'.el’s solution acidified by su- 
(Tfdiosphate the yield was increased 5 per cent. On the other hand, the 
in Crone's solution came to nothing. 

On comparing the results of the 2nd and 3rd sowings, it was found 
hat : in the alkaline solution the yield of the 3rd sow^ing w^as twice less, 
rhile in the add solution the 2nd and 3rd sowings produced equal crops 
M finally in PRIANICHNIKOV’S solution the 3rd sowing even produced a 
^mewliat larger yield. 

In the case of the lupin, about the same relations were found to exist 
tween the effects of the different solutions. Thus in the 2ud sowing the 
op raised in the alkaline solution showe<i a decrease (—12 i>er cent), while 
lat raised in Prianichnikov’s solution slmwed an increase (-f 10 percent), 
nly ill the ca.se of the alkaline solution was any decrease obser\'ed between 
le yield of the 2nd and 3rd sowings. It w'as found that the lupin redu- 
f? to a certain extent the accumulation of bases in the nutritive solution, 
'ing to its property of increasing the acid content of the solution. 

The differences between the other plants tested were less marked. 

M. Jakoitchkixe points out that the prindjwil conclusion to be drawn 
M. Gemtchouohknikov’s experiments is that all modifications 
lich hinder the accumulation of bases in the solution in which the plant 
growing, are of assistance to it. 
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133- Bffeet on Plant Growth (^Sodium Salts In the Soil — hkaouivP. 

and ScoWELD.C. S. b Jourml of Agricultural Keicofch, Vol. VI, Ko. 33 , pp. 857-8(>9^ 
1-8. Washington, D. C., August, 38, 1916. 

In connection with an attempt to utilise for crop production certain 
salt land on the Tntckec'Carson Field Station at Fallon, (Nevada, Uuitetj 
States), it has been necessary to make numerous determinations as to the 
limit of the salt content tolerated by crop plants. These determinations 
have shown that this limit of tolerance is extremely variable. Not only is 
it influenced by many factors, such as the nature of the soil, the kind of 
salt, and the species of plant, but the same crop plant shows marked, dif- 
ferences in tolerance at different periods of its growth. These facts makethf 
problem of the efficient reclamation of alkaline land a very difficult one. 

In the present instance, the most abundant and deleterious salts are 
those of sodium and they occur as carbonates, bicarbonates, chlorides and 
sulphates. As the proportions in which these salts are found in the diSer- 
ent parts of the Field Station are very variable, the writers thought 
necessary to carry out a series of pot cultures with wheat ; they used sc 
to which had been added known quantities of these different salts. 

These laboratory experiments brought out the fact that only a parti 
the salt added to the soil in pot cultures could later be recovered from 
by water digestion. This apparent loss of salt, which was probably duet 
absorption by the soil, was greater in the case of sodium carbonate ands 
diimi sulphate than with sodium chloride. The absorption of sodium ca 
bonate was greater in fine soil, rich in organic matter, than in sand. Hi 
limit of tolerance for crop plants to the salt in the soil is determined bytb 
quantity of salt that can be recovered from the soil, rather than by the qra 
tity added to the soil. The carbonates and bicarbonates of sodium an 
mutually interchangeable and the toxicity of the soil solution appears t! 
depend upon the quantity of the basic radical regardless of the formd 
the add radical, In the case of the soil from the field under consideratio; 
the proportion of recoverable salt which would reduce by one half the gro»tl 
of wheat seedlings (which represents the critical point of toxidty) was k 
the carbonates 0.04 per cent of the dr>’ weight of the soil; for the chlonlr 
0.16 per cent and for the sulphates, 0.35 per cent. 

On the other hand, the proportion of the recoverable salt which p 
vented germination of wheat was, for the carbonates 0.13 per cent, foitk 
chlorides 0.52 per cent, and for the sulphates 0.56 per cent. i 

133 - The Function of Calcium in the Nutrition ol Garden Pea Seedlings with Aim 
niacal Salts. — MopoaoBT, B. A. {Morosov, V. a.), in MocKotcKiH 

J/KC>»uw/ymi. Kmedpu 1/m pr.ty.n.JMd'** 

eeienuii^ioHHhix^ onumo^h h AaiSvpamopHbix^ pa6oim {Moicow /ni/iiM/c 
cuUttte, Papers from the Labori^ory of Prof. Prianichnikov] Vol. X,pp. 391*39? 

1916. i 

Experiments on the a^imilation of ammoniacal salts by seedlings i| 
the dark show that the accumulation of asparagine in the yom^ pM 
occurs at the expense of the ammonia absorbed from without. Anunofl 
cal salts belong to the group of physiolc^cally add salts which are d( 
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ntegrally absorbed by the roots of the plant, but which, under their in- 
Juence, spht up into a base and an add. The base is absorbed and the 
icid remain. Consequently it is obvious that ammoniacal jalts, in this 
the sulphate, can only be'of nutritive value to the plant where the 
icid radical is neutralised by a base. 


In the present expenments the following nutritive solutions were used: 
vater - ammonium sulphate ~ ammonium sulphate + calcium carbonate 
- ammonium sulphate -f ferric hydrate. 

Calcium carbonate and ferric hydrate were thus employed to neutra- 
ise the acidity in order to study whether the action of the former is confin- 
d merely to the neutralisation of the environment or whether it exercises 
iny si)ecid action through the nutritive properties of calcium as such 
fhe exi)enment was carried out as follows ; seeds of the Garden pea (Pisum 
almm var. saccharaium) were allowed to swell in distilled water for 24 
tours and germinated on paper. When the roots were 3 to 4 cms. in length 
be seedlings were transferred to vessels containing the above named nu- 
dtive solutions, and at the end of a fortnight removed, dried and weighed. 

I Lompanson of the average lengths of roots . stems and weight of 
ts Stems and weight of 100 germs, shows that the best development 
; obtained m the vessels containing calcium carbonate ; next came ferric 
Irate, then distilled water and finally the pure solution of ammonium 
phate. 

Ill the dried seedlings determination was made of the protein uitro- 
, asparagine nitrogen, ammoniacal and total nitrogen The results 
siunniarised in the appended Table. 


Total Nlfrogcai 


lultilivc johitlons 


% 


Absolute 
= quantity 


Protein 

Nitrogen 

Absolute 
quantity 
* in 100 
seedlings 


A^iaragine 

Nitrt^en 


Ammon iacal 
Nitrogen 


Absolute Absolute 

quantity quantity 

in loo ' ' . in joo 

aeediings secdliogs 


seedlings 

4-50. li; 9 , 20 gr 2.32 6o7.85gr 1.30 340.60 gr 0.03 7.S6 gr 


iilcd wattT 
solution ej'ammo 

“w Miljthatc. . . I 4.50 1220.15 2.46: 652.52 1. 18 312.99 0.03 855 

K»mum sulphate! ^ 

4.91^,229.01 II2.37: 593 « ::i.58 395..,8 0.03 7.50 

ioniuni sulphate >■ \ ^ ^ 

= 4^5 483.33 0.0, j.jS 

SelotwiT '‘cumulation of ammonia occurs in opix,- 

ite bv fe^‘ The substitution of calcium car- 

more enem^V^'^'l** iTlI but the action of the former 

rgetic. Probably calcium carbonate does not act merely as 
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a neutraliser of the medium but account must also be taken of the ciil. 
dum which, occuring in easily assimilable form in the solution, iacteast$ 
the metabolism of the plant. 

134 - Daily Tianspiiation During the Normal Growth Period and Iti ConohUkm witt 
the Weather. -B riccs, L. ]■ (RiopM-sldst in charge. Biophysical lnvestiteiti..iH, 
Burwu o! Industry, U. S. Dept. ol .\griaUturc) andSiUNTi. II. L. (Want Physiologisi. .y.! 
kali and Drought Resistant Want InwstigAlions, Burcjm of I’lim lnda5tr>, U. S. iH-pt ^ 
of Agrioilturc). /oufnjl 0/ A:;ncuUuriU ft A, Vol. VII, No. 4.PI>- 156-212, figs j.ij 
pis. 5'6, Wiishiugton, D. C., 

This paper deals with crop plants transpiration studies at Akron, Colo, 
during the summers of 1914 and 1915 ; the prindpal objects being the dWw- 
mination of the march of transpiration during the growth period, ami tbj 
extent to which the daily trans])iratiou is correlated with various weathr^ 
factors. 

The crop plants included in the ex]x;riment3 were grown in large jxii 
(115 kg. of soils) and sealed to prevent evaixiration from the soil surla« 
The pots were weighed each morning before the transpiration resp<uisct 
sunlight had set in. Six pots of each crop were used in the determination; 
and were weighed to o.i kg. Twenty-one crops (126 pots) were include 
in the 1914 measurement and 23 crops (128 |>ots} in 1915. The plants 
in 1914 transpiration measurements were : 

KubankA and GiUg;ilo5 wheal, Swedijih Stlvt'l and Butt oat, Hatmchen hnrU-y, -:.ia 
cow'p»«\, white lupine, Kursk and SilH.rLiii Millet, Northwestern IKul and Algvn.i ...jo 
yiinnesota and Dakota Amber Hujihum, Sudan gtasa screeutsl and in ojxn. 

Gritnm alfalfa E t'mntiii AU.ilfa I* .-creviusl and in “i)eU, tVrinsr.i iiiJI 

162-98 A. 

Those used in 1915 were : 

Kubtuika, CLilgidos, Washiu^tun. lUur-tiUi. I'urkestan, Maripjis, KuUtnka arri 5 • -s 
wheat, SwLsiish Sekcl and burl (Mt. M.mnvhi-n Isuley. splini; rye. North l>ak<>l- 
I. 13 and C. I, 19, StiuTua I’lix, owjKa. uullet, -..Tiilnuu, o:»rn, B'ltatf*. amar.tulb.. 'ji 
grass, Grimm alfalla K 23 ,iiid Aj. 

Continuous automatic record-^ were also obtained of air teni]*er.i*3t 
solar radiation, wet-bulb dejutssion, wind velocity, evaporation Ir-^i 
shallow tank and eva[H>ration from a dtvp tank. The climatic 
were exceptionally unifunn tbroughout the season of 1914. The sunniiui 
1915 was unusually rainy. 

During a to-day [)eri(xl of maximum tiaikspiration the annu.-.l 
lost about one-fourth of the total water lost during the season. The .tliilk 
lost during this period almost one half of the total water traiis[iretl inti 
production of the second crop, I 

During a lo-day priod of maximum transphatloQ the daily 
wazer from the small grains rangerl from T2 to 16 tiiHea the dry wtsiilitj 
the aop ; millets, com, and sorgbnms, 6 to 9 times ; and .pj 

56 times the dry weight harveste<l f >n the baab oi a production of i ^ 
of dr>^ matter per acre this would correspond in the case ol the small gra^ 
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0 a daily k»a of o,ii to 0,14 acre-inch of water ; com, SaUet, and sorghum, 
.05 to 0.08 acre-inch ; and alfalfas, 0,32 to 0.49 acre-inch. 

The loss of water from the small grains duri:^ the period of maximum 
ranspiration amounted to 1.5 kg. i)er square meter of plant surface [)er 
lay ; Sudan grass, 0.8 kg. and alfalfa, 1.6 kg. This is from 5 to 14 per 
ent of the lojss during the same period from a free water surface of equal 
.rea. 

The transpiration of the different crop plants per unit area of plant 
urface shows less variation than the transpiration i>er unit weight of dry 
natter. In other words, the greater efficiency shfjwn by certain plants in 
he tjse of water ap|)ears to be due more to a reduction in plant surface 
hun to a reduction in transpiration [kt unit area of surface. The direct 
lolar radiation receivetl by the plants at Akron is usually not sufficient to 
cxxnmt for the obser\’ed transpiration during the midday hours. In some 
i{ tlie small grains the energy dissi[)ated through transpiration is twice 
be amount received directly from the sum. 

The march of the transpiration due to changes in the plant alone 
ha age in the transpiration coefficient) may be expressed by the ratio of the 
itiJy transpiration to the daily evaj)oration, if we assume the latter to con- 
itiite a perfect summation of the w'eather conditions determining tran- 
)iration. The transpiration of the annual crop plants (aside from flue- 
(lations due to weather) rises to a maximum a little Ixfvond the middle of 
be growth t)criod and then decreases until the plants are har\’ested. Per- 
bnial forage crop such as alfalfa increase steadily in transpiration to a 
iiximutn at or near the time of cuttijjg. Various crf)[« show their indin- 
ality by departing more or less from these types. 

The transpiration coefficient of many of the crops increastt exqx:>nen- 
ti!y (luring the early stag<*> of growth. Sudan grass, for example, dotibled 
> trun?piration coefficient every fotir days during the early growth 
iii 'd. Alfalfa! hroughout practiailly the whole iH?rio<l between ctitrings 
ml>Iol its transpiration every eight days. The relatix e change in the tran- 
C(.>effkie«ts of two crops may be delerminetl by taking the ratio 
the transpiration of the two cro|>s day by day without the netvssity of 
ntvtini; for cliangts in weather. 

Tile oirrelation has been determined Udwc*en the Narious fihysical 
:toTs t>i environment and the transpiration of the different cro]>s, coiLsi- 
red lK»th imlividually and as one |jopulation Th<‘ correlation exx fficients 
the hitter case for ?<‘ason of 1014 are as follows: Trans] nratuni with 
iialioii. 0.30 + o.UI ; witli tmq>erature, o.f «4 * 0.01, wet- bul)> depression, 
h o 01 ; with evaporation (shallow tank). 0.72 o.oi ; wit h evajx^ra- 
p |(!e<‘p tank), 0.6j o.oi ; ami with wind vclotiiy. o.g(i ' o 01. 

The 5 mail groiius show individually a markedly higiicr ccsrrclitioii Ix?- 
ien iT;uis|aration and the intensity of the V’arious physical factors than 
B ohHrvcfl when alt the ert^ were ctimhiiie<l in one |x>pnbtion. The 
an correlation coefficients for the small grains (1914) are as follows: 
inspiration with mdktion, 0,65 ; with UemperaUiTv, 0.71; with wet bulb 
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depression, 0.88 ; wth evaporation (shallow tank), 0.87 ; with evaporation 
(deep tank), 0.75 ; with wind velocity, 0.22. 

The com, sorghum, and millet group and the legume group show a 
somewhat lower correlation between transpiration and the intensity of 
the physical factors of environment. The plants in the various groups, 
however, show the same relative dependence of transpiration upon the phy. 
sical factors. Wet-bulb depression and evaporation (shallow tank) exhibit 
the highest conelation with transpiration in all cases, while wind velocity 
is condated with transpiration to a very slight extent at Akron. 

The degree of dependence of transpiration of the small grains in 1914 
upon radiation temperature, wet bulb depression and wind velocity, consid- 
ered as independent causative factors, as shown by the squares of the cor- 
relation coef&cients is as follows ; Wet-bulb depression, 0.77 ; temperature, 
0.50 ; radiation, 0.42 ; and wind velocity, 0.05. Since the siun of these 
squares exceeds unity, the physical factors are evidently intercorrelated. 
The association of transpiration of the small grains with evaporation (shal- 
low tank) is 0,76. or the same as with w^et bulb depression* 

135 " “Fylgia”, "Extra Squarehead III”, "Sol H”, “Pansar”, "Thule ir 

Varieties ol Wheat selected at Svaliif, Sweden. — nilsson Khix,!! ; iu Sitny 

Vutsddc forcnin^s Ti Js ft Vear XXVI, Part 3, pp. 97-101; 106-108; kvj-h.:- 

I Plate; 115-118. Miilmoe, 1016. 

The “ Fylgia ” variety of wheat, w’hich has been selected and culti 
vatcd for a long experimental period at Svalof, is now grown on a largi 
scale, and is deservedly a favourite with all the farmers of Scania (soutl 
Sweden). With the exception of " Pansar ”, a variety which is equalh 
productive, " Fylgia ” is, as regards grain yield, distinctly superior to tin 
most commonly cultivated types of wlieat, as is siiown by the foilowins 
figures : ” Fylgia ” 4 294 kg. per ha. (1). — " Pansar ” 4292 kg. — "Ty- 
stofte ” Smaahvede ” 4 202 kg. — “ Sol ” 3 964 kg. — ” Kxtra Squarehead 
II ” 3 826 kg. — ” Wei bulls Iduna ” 3 75S kg. These data represent 
the average result of 33 series of experimctits in ailtivatioii carried out in 
the 2 districts of Malmohus and Kristianstad (SkAne), during the period 
1911-1915. They show that the ” Fylgia ” variety surpasses the others by 
400 kg. per ha. on an average — a by no means negligible figure. The ty- 
pes ” Fylgia ” and " Pansar ”, on the other hand, are equal, and eaclus- 
joys priority according to the weather, or the local soil conditions. 

Preference should be given to the ” Pansar ” variety on stiff cold clap 
which are umuitable for ” Fylgia ”, a wheat requiring alight warm soil 
Thus at Svalof, where impermeable, heavy soils predominate, ” Pan^ai 
gives the larger crop. 

Tabee I. — Comparative grain yields per hectare of the varieties ” Pans&r' 
and ” Fylgia ” at Svalof during the period 1912-1915. 

Rclaitve 

Varietiw 1912 1913 1914 19x3 ATcrage rtiHlucli''il}' 

“Pansar” . . 4 930 kg. 6160kg 4670kg. 5830kg, 5400kg. 

“Pylgia’’ . . 4750 5980 4570 4970 5070 ‘W.o 

(i) loco kiJos per hectare » 7.965, per aac. {^^1 



PLANT URBEDING 


2ig 


These two types of wheat are also distinguished from one another by 
their growth period, " Fylgia being the first to ripec. This is a great ad* 
vantage, for it is always useful, on large farms, to have varieties which 
are equally productive, but ripen at different times for it facilitates har- 
vest operations, by allowing them to be divided. The suireriority of the 
“ Fylgia " variety over the " Sniaahvede ”, which is due to its greater resi- 
stance to cold, was especially apparent in 1915 in Ostergotland,*^here the 
winter being very severe, ” Fylgia ” exceeded ” Smaahvede ” in grain 
yield by 25 })er cjnt.' The yield ; given in Table 11 , were obtained at Sv^a* 
iof daring the period 1912-19(5 

tAi-i.K II. — Comparative grain yiekh per hectare of the varieties ” Fylgia ” 
and “ Smaahvede " at Svaldf, during the period 1912-1915. 

Relative 

Varieties 191a ifjij 1914 rgrs Average PtodiKtivity 

“I-yigia” . . .( 7,10 kij -i 570 kg. 4 y7<j kg. 5070 kg. roi.i) 

'^Smaahvc■de . 4.550 5 5^50 4 5130 ^ '/So 100.0 

Vs is well known, ” Fylgia '' is the result of crossing ” Extra Squarehead II ” 
vith “ Tystofte Smaahvede The first of these varieties is distinguished 
w its cold resistance and the elasticity of its straw and the second, by its 
arge yield and resistance to rust. That wheats can be improved by se- 
€Ctioii. is shown by the ” Fylgia ” hybrid which, while it unites in itself 
;he k'st characters of its parents, suq^asses them both in >Teld . and is 
in excellent tyjie of a prqUfic and cold resistant variety. In reality ” Fyl- 
[ia ’ might be termed an acclimatised ” Smaahv'ede ”. The former is not 
inly {li,stingnishe<l by its large yield, hut also by the great w'eight of the 
^ain per hectolitre, it is only inferior to ” Sol ” in this resjiect. as is seen 
inm Table III. 

U’r.K HI, — Comparative ■Heights of i hectolitre (i) oj grain of different kinds 
of wheat at Svaldf diiring the period 1913-1915. 

Varktiea 1913 191^ 1915 Average 


■' I'ylgia ” Si>,7k«. 7 ,v<> ks- ;o-o k«. ;S.9 

" Sni:Lahve<ie ” So.o 77.3 70.4 7''^.'^ 

'Sol” 70,0 77.0 7'y.r 7'j.o 


‘ Extra Square-head U . 7^ 3 74 ->' 77 - 7 ^ 5 

'* Fylgia ”, like Pansar ” is one of tlie best tyq/es for Scania, and could 
certainly be cultivated with advantage in other districts of south Swe- 
' Blekinge, St. Kalmar, Oland and Gotland.. The variety ” Ex*tra- 
inarehead 11 ", was cultivated on an extensiVe scale in 1909 : it has spread 
to Scania, principally on account of the characteristic strength of 
'^auliiLs. Of late years, other more productive t3*pes (" Fylgia ”, " Pan- 
^ ). liiive gradually appeared on the markets and have been generally 

{Ed.) 


'■‘i 1 kclolitfe 2.751 bushels. 
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grown, none of them however, 'couM compete with " Extra*S<]Uarehea(! " 
from the point of view of the strength of the straw. On the other hand, 
the crossing experiments canied out for tlie purpose of conibintiig in on? 
individual the character of “ Extra Squarehead " and the productivity uj 
other tyi>es, did not give pasitive results. It was therefore thought best 
at Svalof to experiment further with the “ h^xtra Squarehead II ” variety 
with the object of increasing its j)ro(1nctivity without lessening the 
strength of the straw, 

" Kxtra-Squarehead 11 " is the result of crossing the varieties “ 
Squarehead I and “ Orenadier I The former is distinguished bv its 
resistance to cold and rust, and the latter by its strong straw and high > 

The hybrid combines the positive characters of both parents, but tlle^■ are 
not combined in the best ] possible manner, Ksperien<» has shown that 
certain characters (in this instance, productivity) are not only comlatei’ 
with a single element, but often with several, Thus, it may well haiijicn 
that “ Extra Squarehead II ” only contains some of the detenu ii unit 
(those giving rise to pnxluctivity) which are present in '' Grenadier ", ii 
which case, the latter variety would be a good type to use in further st!a' 
tion. 

For this reason, the writer tried to make a 2nd cross, this tiuu- bet 
ween “ Extra Squareliead II " and the fiareiit variety Grenadier ", Th( 
immediate results were as he had foreseen, for in spite of tho close relation- 
ship existing between " Grenadier" and " Extra Squarehead II". the liv- 
brids of the ist and Jiul generation.s ])resenterl many variations and utir 
combinations, some of which were of practical inqx)rtance. This v.as 
especially the case as regards the line 0.^81 which came into general nilti-, 
vation ill 1916, under the name of " Ivxtra-Squarehead III'', 
variety combines strength of straw with greater jiroductivity than is .dioira 
by " Extra Squarehead II ", as is pro^■ed by the comparative cultiinil ex- 
periments made at Svaldf during the jxjriod 1912-1915. (See Table IV). 

Tablv. IV. - Yield of ^ruin per heciiire preHittced hy " Extra Squareheii I ii,’”' 
and " Extra Sqmrehead II " at Svaldf during the period 1912 1015 

(yij 191 J Average SoJw 

4 sy-ikt. 4 4 646 kR, 4 763 kg. - 

1 uin 5 y)<) \ 330 4 741^ 4 645 1 

An improvement is noticeable not only in the yield, but also in the 
weight i)er hectolitre. (See Table V). 

Tablk V. Weight of 1 hectolitre of grain produced bv the varietica *' f r* 

Squarehead III " and " Extra Squarehead II " at Svaldf during: the pi 
iod 1912-1915. 


Vuietitt 

191 1 

iqii 

1914 

1913 

" Extra Scjuare-head 111 ’* 

76.8 kg. 

79.2 

76-3 

79.7 

" Extra Square-head 11 

75-2 

78.3 

74-0 

77.3 


I'arieties 

" lixtra Svjuiirc- 
heaUlII . 
Extra Scjuare- 
rehcad II ” . . 
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The creation of " Extra S<jiiarehead III " is also, of some historical im- 
portance, for it is the first variety of wheat obtainerl at Svalbf by cross- 

a hybrid with one of its parents. 

This new t>T)e does very well in Scania and also, naturally, in all re- 
gions where similar conditions of climate and soil exist. I'ylgia " and 
■' J’an^ar” are, without doubt, the tyjxrs of wheat best ada]>ted to Scania 
anti the Pansar variety at all events, might be successfully introduced 
into Central Sweden for, in different places in the centre of the country, it 
has shown a high degree of resistance to cold. This wheat, how'ever, ripen.s 
veiv late, and the further north it is planted (esj>ecially in districts with 
c{tl(l damp sunmier) the more tins fact influences the quality of the grain 
whioti never attains complete maturity, and consequently its weight per 
hftiolitre is rather low. 

Hence, it is nea^ssary to produa‘ early rijicning varieties for cen- 
tral Sweden. “ Sol " is fairly resi.stant to cold, it ripens quickly and gi\*es 
ahiv;!! yield, thus aj)puretitly fulfilling all requirements. Its grain, however, 
has the defect, when in autumn, of germinating \'ery late and in an 
imgiilar manner, that when the cold weather sets in and arrests the 
^owth of the young plants, the latter are still w'eak and not uniform, which 
has a hatl effect ui)o« the successive ])hases of develojuuent and also ujxm 
the liarvest. 

Ill order to correct this defect an attempt was made to cros.s " Sol 
nith “ Extra Squarehead II ” : the h>'bridisatioiis were carried out on 
siitli a large scale between iqor) and 1913 that at the 4th generation, the 
(hybrids already filled 226 cxj>eriinent jdots. The very hard winter of 
K,ij was favourable to the selection of individuals with the greatest cold 
as the plants were then exposed to a severe test; '"Sol II " was 
:lic tiiia! result of all this work ; it cojnbines, in suitable pr()|H)rtion, the 
yi^ characters of l)oth its parents, the resistance to cold and tlic early ina- 
ti:ritv (d ‘'Sol", and the normal inetlnxl of germination and strength of 
hntiliu winch are peetdiar to " Extra Srpiarehead 11 As regards yield, 
[‘ S(.l 11" is as sui>erior to " Sol", as to " Extra Squarehead TI " 

VI. ~ Yield 0/ ^rain per hectare produced h\ “ Sol // " compared with 
liic \ield of the parent varieties, at Svaldi. during the period 1913-1015. 


Com gftrs live 

VvietlcB 1913 1914 1913 lodes 

'>'[ 11" 5 4ioLg. 4S;ok>:. \ 

5 34vi < 4 ri" 4 ''^rn i‘K<.o 

'■ ryxlra Stjtuirc- 

he.wl II . 5 5ui) 4 3 ^0 4 ;4i> 4 Stv» V'j.b 


S"1 11" produces 210 kg per ha., or 4.3 per cent more than ' Sol 1 
JJiilar re.sults were obtained in Ostergotland (the Ulle\i and Toiuby 
‘Elions) and in Uppland (TJltuna Station). The averages obtained during 
1^ period 1914*1915 were : “ Sol II 4408 kg., " Sol I " 4 152 kg. per ha. 
fthis case, “ Sol 11 " produced 256 per ha., or‘6.r per cent more than 

N I ". 



232 


PLANt BRKEDINO 


SU* 


'S' "si 

79.0 ks , Sol II , 77'8 kn. 


it IsTSS inle^r to ■' Soil'’. Th. 

we have the following figures. Soli , 

“ Extra Squarehead , 7°^ S' ,. j „ sjjpejjot to " Sol I" on 
On the whole, it may be said that sm 

account of its better germination, the st ^ ^ 

v-ield. It may be subshtirted fo^ ,ariety has already 

all the provinces of Gotland. nrictical scale, the work of selec- 

given excellent "^^ntmiiptiou! ilith the object of isolating new, 

tion has gone on without int 1 prepaieil 

for selection, and 43 of t 'haractcrs of the descendents in ic)i>, 

ancestors of the variations amongst the individuals 

were very diverse, There ^ (^.^gth of straw, appearance of 

of the various lines as reg^ ■ 1 ' Preference was given 

the ears and the average weig g ^ comparative trials witli 

to 5 lines out of the whole li„,es, while n. no 

the ordinary ; T-;- ^ by their larger yield. ei„. 
wise inferior to Faui^cir . of their straw (which was shorttr, 

i“ ,10. .. » «.■» 

metres. 

T.«i.e VII. - Co,„praHvc prod.cUvU. 0/ the canons " Ennrnr ' !,n. 
{mm^ oj min per plot). ^ p,^^iu 


OtcUnary '* Pani^ir ■ 

Une I ot '■ Pivnsiir”. 

Une II Pitiisitr" 
UnelU (if '* Psiittiitr " ■ 
Une IV of “ I’auKu ” 
I.ine V of “ I 'ansa r ' 


j \ Vi ur 


: »<to nr 
: 560 

: 41? 

: S'TO 
: o5<^ 


5 ^ 3 '^ '« 

4 ofKi 

5 I0»i 

4 ' 1 . 3 ? 

^ St(-' 

5 


Owing to these results, lines I, 11 and III were the 

of selection and coniyiarison lieing continued .n: 

two remaining lines, IV and V, In these ca.ses also,^^ Pan at 
. ^ a-i-- »*t>TipTV m rAtiSur . 


" OrtliruiTv I’ansar". 
I*aTisar II (Lint-’ f V) . , . 
Line V ol " Paiisar " . • 


|(.g. of (tala 
per ha. 

5 83*^ 

6 030 
3990 


other comparative trials are at present m progr^ at d^eten I t 
and it is very probable that " Pansar II will ^ 

“ Pansar I ". At Svalbf, in 1905, the writer crossed the natnc 
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(L;iti(lthvete) with the " Vudel variety, and as a result of further selec- 
tj(*n, he obtained the variety Thule I ", The latter, during, the 5 years 
iii comparative exj>eriments at Svaldf produced, on an average, the same 
viiM as “ Pudel ” but it was distinctly sui>erior to the latter from the jx>int 
oi view of early ri])ening. The native type also always remained earlier 
than the hybrid : therefore it was considered advisable to continue the 
selection work from 1909-1911, with the object of increasing the preco- 
ciiv of the “ Thule I " variety without any diminution of its productivity. 

Py this selection “ Thule II " wus obtainetl, a hybrid which fulfilled 
tlic required conditions, for its combines a good yield with the ear]\’ ri pe- 
tting that makes this tjqx* of wheat particularly suited to the climatic con- 
ilitions o: Central Sweiien. 

I Taju.i-; IX. — Comparath't^ firain yields per hectare of Thule 11 and other Var- 
uiies Of wheat ffown at Si'aloi from 1911-1915. 

Cuinpi9raU\-t 

\.ir.rties 1911 1914 I9f5 Ind« 



‘ Sf;] ”... 

s iy> kn 4 

ki> 5 34 ' kK 4 w 

4 74'' kK 

4s<K.k,: 3 :;’ 


I'xtraSwfua- 





khc 

la ir‘. . . 

5 3 

5'»i 4 il'i 

4 74<» 

4 ;o<j i;(> I 


' Thule II ” 

4 3j,, 

s 3 'i3') 

4 

4 55'> i:i.r 

''Knm 

il.ul .S<iua- 





rth'.-. 

1.1” . . . . 

4 /" 4 

3 4'’^! 4 VvJ 

4 

4 0 


n.ife” . . 

^ } < V' 

3 ,3 V f -■>' 

4 ^'7'' 

4 .VV 


‘ I'hule I ” . 

4 aS.i 3', 3" 

, 33 '’“ 

3 ''i< ' 

4 4^' 11 ; 1 


a Si. id” . 

MV 

5 !■>■» 1 >•/<< 

i 4''-' 

14"' nC. 0 

■ l.i! 

■. ItllVltf ”, 





uni 

’.c wheat) . 

3440 

4 esij 3 

3 t'4'' 

3 77-; i-H. M 

|T]m^ 

■ Thule II 

” produces ot 

an average b.S 

cent, 

U 55^^ kg. jx*r ha.) 


^ r than *' Thule 1 " (4 kg ). In “ Thule I ”, Mr. Nilsson has suc- 
v-k l in combining in a single ty]K*the j)fodiictivity of ” Pink-l " with the 
ij‘! rv'-i>tance of the dative wheat. On the <dlier hand ” Thule II ” is 
-nicwiiat more pro<luctive than ” Pudel ” without ha\’ing forfeited any of 
? Ksi'^tance to cold. " Thule II ” is siqx*rior iii \ield not only to " Thule 
also to ” Ih>re " and " Kencxilad ”, although it cannot rival the 
iriily productive varietk^s, such as ” Fylgia ” and ” Pansar”. Its grain 
er^hs. per hectolitre, as much as thal of ” landthvete ” and more than 


Tluilc I 





Ain.i; X. - IPfig/i/ at i heetnlitre 0/ ” 

Thule 11 ' 

' i-rain. 

eompared idih ike 

cfiiin of other varieties. 

IxcstUis of 

experiments made at Svaldf during 

the period 1912-1915. 





''UHftwfl jQij 

J 9 ij 

1934 

I-MJ 

.Cvcr.'mf 

■ i'biik* II ” . . 7/.? kg 


kg 


7; 7 M 

' t hnlc I ” . . ;m 

7K.2 

75-9 

;(y 3 

r(v <3 

. . -5,7 

7/-5 

76.9 

77 4 

74>9 

"I.iii'Uhvete , 78,1 

;*> A 

76.6 

76.5 

77.6 
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Thule II " is not only a more productive variety than “ Tbule I*', but 
is also distinguished bv its greater resistance to lodging, due to its shorter 
and stror ger straw. The trials made in Ostergotland (Central Sweden 
confirm the results already obtained at Svaldh 

Tabee XI, - Yidd oi ^rain produced per hedare “ Thule H *' compmd 
mth the yield of other types. Results of experiments made ai the Ostcr 
Scotland Station dunni^ the period tqi2'U)T5' 

'■ CciiMiaU\'t' 


Varieties 

I 9 M 

10 IJ 

Average 


0 41 A " SiA” 

3 050 lii 

4 s<«i ki’ 

4 4<>5 kK 

140,4 

0 400 " liKtra Squure-hCiiJ U " . 

4 ifv 

4 53 ' > 

43I3 

1 UhO 

oS:a “Thule II ” 

3 SAO 

4 '> 3 “ 

4 44 '> 

MV'/ 

0 406 '* Bore ” 

03 -' 

4 3 

4 2 3 (' 

H 5 .^| 

0 313 “ Vuilel “ 

37^" 

4 

4 175 

114.1 

0 S40 “ Thule I ” 

3 ; 3 '> 

3 3 U' 

1 ^>. 3.5 

Mo 4 

“ Renotllv-i St|uarehe;id “ . 

3 ^ .i' ' 

4 4 3 " 

4 030 

11" 1 

*' ly-amUhvete ” (native whciit) - 

3 > t'> 

3 4^0 

3 (>(XP 

H/o.i, 


The cieation of “ Thule IT ’’ i'^. without doubt, a great a(h^ance in the wnrk 
of selecting types adapted to central Sweden. In no other tN^Je arc tin* 
characters of precotnty and resistance to cold and I<Klging found coiiihini' 
in better i)roportions with high yield and good (quality of grain, l-urtht-i 
impToveincnt is moreover still possible. The writer is continuing to cro.'' 
" Tinile II" witli the Swedisli native wlieat. in order to increase its suetiiii: 
cold resistance, and with the l,>est tyiH's, (l-ylgia , I’ansar ) with the 
object of augmenting its productivity. 

136 The Selection and Improvement of Indigo in Bihat. - Howard auji v:; .ii 

HoWAiin IjABREBl.Lr:, ui Htyi'itrih lu'yti.'utt, i’iisfJ, liulUtin No. 1 C, V!' S'-i. 

I Elite. CciloiUu n,Oi 

The two species of indigo cultivattHl in Bihar are know'u as Java ari 
Sumatra indigo. The former tyj'e, which is preferred, is by im 
uniform, for it consists of a numlxc of forms dificriug: in habit (fr'antali, 
erect to short, much-branch etl forms) — colour of the stems and folia? 
(greenish, intermediate and reddish) - size and shat)e of leaflets tm 
of flowering and root development. The (Kcurrence in tlie mis tun c 
forms resembling Xatal indigo lends colour to the idea that Ja\M intli^ 
arose from a cross between the Xatal plant and the s^Hjcles formerly ciiiti 
vated in Java. At first sight, Java indigo ap])ears to afford an ideal H'^er 
tion ground for the plant breeder. Before, however, considering thciw 
tho^ls of improvement by selection adopted in Bihar, the following workia 
conditions must be recapitulated : 

1) Cross- pollination is the mle, and is normally brought al;oa 
by the agency of insects (Apis florea and Halicius ^tUiurosus). 

2) The t\7)es composing the crop vary greatly in rapidity of groftt 
and time of flowering. The range in time of flowering is correlated wit 
the development of the root-system — the later kinds are deep-ro^'ted 

3) The late, deep-rooted kinds contain the most indicati 'fl’l 



PT.ANT BREEPING 


225 


in ‘^election, preference must be given to slow-growing late kinds with 
|jeitetrftting roots. Deep-rooted individuals are very apt to be affected by 
wilt, a disease which has been very prevalent of late years in the province 
fif bihar and has reduced the area under Java indigo by about */s th. The 
jiR'sent selection methods are consequently diametrically opposed to 
those formerly obtaining, and aim at isolating and propagating eaiiy- 
flowering and vigorous individuals. Tliis is done by two methods. 

1) Mass selection. — The seed of a large number (200 or 300) of 
promising, early individuals is collected separately and sown in lines. Care- 
ful ( limi nation of unsuitable plants is carried out before flowering begins 
riii l a second elimination, a few weeks after, senes to remove all late 
!]t)ux-ring iudividiials. The plants which remain supply the seed to be 

out to the estates By this easy method, which can be carried out 
h\' any agriculturist, promising results have already been obtaine<l. 

2) Individual sekcHon. — The only difference between this methorl 
ml that just described is, that in the present case, the selection is start- 
{■<] from one plant, instead of from a grou]). K\'|)eriments are l)eiag ear- 
ned uut on the OhoH estate, but they do jiot seem likely to >1^(1 very 
sati-factoiy results, for the individuals of a single tvjx^ get into each others 
way much more than those constituting a mixture. 

(3; - Selection Exporimonts on some Varieties of Raspberries in the United States. — 

\vTHONV, R, P. iin'l IlKDklCK, V i*.. 5J] .\ n. y’ rk.i ’ncuithrtii Frprntpun} Stafn^rtf 

.a;, fiultiitnSu 417. t>P 75-Sv I- VIll \ V., j-*h. 

The purple ras[)berry descrifxd for the first time by Pkck in i86q under 
the tMine of Rubus nc^^tcctus is a hybrid of the black-cap and red raspbernx 
Till variability and inconstancy tlie colour and apj>earance of the plant 
diAw its origin and nature, as do also tlie nunierous experiinents and cul- 
tural which have been carried out to prove its hybrid character. The 
ropiilarity of this raspberr\’ has been increasing rajhdly and in some regions 
it lias largely supplantetl the black -caps, owing to its heavy production and 
it'- IK. I fly complete immunity from anthracnose. At present, only 2 va- 
rittifs of the pur|)le raspberry are known. “ Columbian " and " Shaffer ” 
ami these are but chance hybrid see<Uings. 

Tlie suctress which the>' have hacl in so short a time show.s the good re- 
[Siilts and the perfection that can be attainwl by means of judicious selec- 
Itioii. 

At the Geneva Agricultural Hxjyerimcnt station, some pure Si'edlings 
i:i\e ]>een obtained ; tht‘se give promise of new varieties much suixrior 
0 any now under cultivation. The best mode of procetlnre, however, would 
teni to be to cross the most desirable reds and blacks, rather than to at- 
inifit inter-crossing among the purj)Ies. or to grow" pure seedlings of any 
'nrple sorts. Among the red varieties the following were studied : 
larlhoro, June, Cuthbert, Herbert ; and among the black; Cumberland, 
lilborn, Palmer and Smith No. i. 

.1/ arlhoro. This is an early %»ariety with fruit of good size, but sometimes 

ooj'oft for shipment and frequently lacking in high qualit)*. The Xfarlboro 
to possess a factor for spinelessness, a few spineless plants appear- 
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i„» in several of it. crosses. Fro.u one of its seedlings has been isolat.l 

n variety “ Tune ”, which is nearly spineless. . a- a- , 

HM - This variety lacks vigour and many of the plants died betoK. 

nerom. , jun^ved, however, friutcd and produced large 

Sorexcellent quality. Hence, it JSfs^iJdtv 

ir “ .r;-” S’ ri. ..“ri, i.. 

- Some very interesting dwarfs appeared among the hv- 
brid purples from Cumberland by June. The dwarf jdants had nearly as 
many nodes as the normal ones but the ihtemodes of the former were much 

No. I. - Nn excellent variety with large, ^ firm, black fruit of 
good quahtv. All the hybrids produced by crossing Smilh with r^ vaiie- 
ties were piiri.le, and the black plants which separated out in the F, g,™. 
ration had all the characters of the iwrent. Thus we must consider this 

varietv as homozygous for the black colour factor. ., . v ■* 

The writer gives some interesting data rcsiiectmg the mhentatice .,1 
colour the shape of the leaves, the presence of spines and the cane charac- 


In the case of some, at least, of the above-mentionctl characters, it p 
nec-essarc- to admit of the pre.scnce of many factors which greatly compheate 
the genealogical table of the hybrid, but which at the same time render 
possible an ever-increasing nunilxn of combiiiatioiis. Some of thes. 
already seem superior to the piiqile varieties Columbian and Shaffer, hr 

brids uow in high favoiiT. » • i 

Wild varieties of Riibus imported from Asia and South Amenca liave 
also been used in the experiments in progess, with a view to combining t-.e 
high yield and good r|uality of the cultivated varieties with the nower 
of resistance to disease and unfavourable climatic conditions which 
to the wld kinds. 


138 - Th3 Improvement of the Walnut by Selection in California, United Stans. 

IJATcnEFOR,!., 1) , ill Vu- Jviinuil >■>> lUnMiv, V..1. VII, No, vv- I’iu. 

ini'tiin, I). C., l-fhaifiry, i-ii<>. i i ■ • 

During the last lo years, the methods of propagating and cultnatini 
the walnut in California have undenjone a great revolution, for plantatdiii 
of grafted trees are beginning to take tlie ]dace of seedling groves r.« 
best commercial varieties are used as scions. The nuts from many **1 
grafted varieties, however, fall consi<lerably short of the commercial -tanii 
ard, in fact the produce of one of the heaviest bearing sorts, such 
“ Chase “ Prolific " and " 1:1 Monte " leaves much to be desired a' 
gards quality, while, on the other hand, the " Placentia , which beat'' 1 
most idea! commercial nut, is not a heavy producing variety, especiak 
in the northern walnut sections and is quite a.s suscei)tible to walnut 
{Pseudomonas ju^landis Pierce) as the average seetlling tm. Again, t 
“ Kureka " variety which is nearly immune from walnut blight on accmHi 
of its lateness in flowering is a very moderate yielding sort in the soiitnei 
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sections. These varieties, together with a few others, are the commonest 
and the most cultivated. The wide range of climatic and soil conditions 
iiifikes the eventual propagation of quite a large number of varieties iti- 
L \ itable. While the coast re^dons are bathed in fog nearly every morning 
(during the growing season, the inland valleys exix^rience an extremely 
(lr\ climate with high maximum temperature. Hence it is necessary to 
create varieties which are esjxTially adapted to the soil and climatic condi- 
tioiis obtaining in the different district 

In many of the seedling groves, where the varieties have been jnopaga- 
ted without any regard it: the good qualities, or defects of the parents, 
ihcrc is a wide range of variability among the individual trees as regards 
li.ibit, l)lowing season, character of foliage, resistance to disease, ppxluc- 
tivity and the shiipe of the nuts. It is not unusual to find the blooming 
in a seerlling gro\"e extending over a [>eriofl of from a month to six 
Further, .seme of the trees are frequently still bare when the 
mit> of early individuals are of the size of marbles. This variation 
makes it possible to select and jnopagate by grafting those kinds which 
bl(.H)ni late, and are therefore, better able to resist the spring frosts, W'hat 
ha" been said of the flowering seasTvn apfdies also to producti\“ity which 
varies within ver\' wide limits in the case of trees of the same age and size. 
:Twent>' trees in a given row of the same grove varied in productivity- as fol- 
hows Number of pom ds produced by each tree i-i6 .15-10 21-97-20-8 

The shajx' and the den.sity of the foliage also vary considerabh". There 
rc broad- leaved y-arieties \y itli dense foliage whicIT protects tlie twigs and 
rujiks fronj sun-scald. Tlie.'^e are Ix'St adapted to the inland valley^', where 
h‘- juits and leaves often suffer from exposure to tiie sunsliine. On the 
tliLt hand, the narrow leaved sparsely foliate<l sorts apjxar to be less 
iTvcted by the bacterial diseose known a.s walnut blight, yvhich is es]xcially 
nmnion in damp districts and on tiie '?f>a.st. 

Smiling treics differ yx-iy mu jb as regards their susceptibility- to blight, 
liiioiiii 105 tret's in an orchard in Orange County, the |>ercei.ta,ge of di'^ased 
mt> ranged from (j )x*r cent to 05 px-r c'ent. wliile the a\Trage ainoiiuted 
'i I j)t*r cent. It might therefore be j-ossible, by careful selix-tion. to 
Kfbtc types which are nearly iiiiimuie to this disease. 

The nut" are as variable as the trees themselvc'?, tlie shells vary- from 
^ytrenifh' rough unattractive sixcimcns to smooth oomiiiercial tv^x-s as the 
Placetia ”, while the colonr of the kernels ranges from dark brown to 
Ptarly w hite. 

^ It! the selection of varieties the walnut breeder in California is excep- 
<5niii!y favoured by the occurrence of a \*ery* large number of seedling trees 
iboiit I Vj million). The first part of the work of selection will consist 
I isolating the types distinguisheel by prothicti\ity, fruit of good quality, 
isease resistance and late or early blos^ming. In the second fxriod of se- 
•^3011. whicli will naturally be very long, an attempt should be made 
i><'onibinein one mditidual, by means of suitable crossings, the unit charac- 
frs of sorts not in cultivation: by this means, in the course of time, ex- 
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ceUent results ccUcl be obtained. Ver>' little is known at present ^n«.r„. 
ine the correlatioi of certain desirable, or und^irable. characters of 
wLlt Researches ate now being made at the Citrus Expenment Sta- 
tinn 'Riverside Cal.) for the puri>ose of ascertaining these relationsbnis. 

Changes In the American Beet-Sugar Industry. - Xo. 

' >p Vt6 Wasliinytun, n. C., NuvcmlHr i,t, I'uO. u ^ i 

Russia now occupies the chief po.sition as the source of sugar-bee seeds 
for the United States Refore the war a very large proportion of thew 
selds came from Germany. A greatly increased total of purchases is show,, b, 
figures compiled for the nine months ended September 30, 1916. >' the 
Bureau of Foreign and Domestic Conimerce. Record-breaking m,„ms 
S dow great actimty in the sugar beet industry in this conn ry 

For the nine months mentioned the imixirts of seed reached a tot,, I 0 
iS 300 000 pounds, which is I 000000 i»unds more than were im|,,rte,l 
during the complete calendar years loi 3 and 1914. and nearly double those- 

fccarvear 1914 i^nnany supplied nearly 9 ^ 000 pounds 
out of a total of .0 250 000 pomuls, the remainder coming chiefly fr,,u Aus- 
tria-Hungarv, Russia, and Holland. In the fi.scalyear 1916 Russ.., sup- 
plied 3881 94h pounds out of a total of 904^490 P«unds. Import- „i 
Let sLd into the United States for the cale.idar years 1911 to 19m were 
as follows : 
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It is an interesting fact that ex])orts of refined sugar in the fir-t nini 
monthsoilQii.totalled I38S(>30.,S4 ,K>imds, or nearly 50 ])er cent i,v,a 
than during the whole calendar year 19:3. ' j times more than m . u* 

and jb times mere than in 191 J- 

140 Cultural Trials ol some Native and Foreign Wheats at Pharsalos, Thessal). - 

No. ft'-n. p]>. t.T- ^ liri. .\tbctis iDiti. ^ , 

In lOiS'inif*- the Pharsnlos Ai^rnnomical Station lx‘gan a >cnt. 
comparative trials with certain varieties of native T 
"Arnauti") and foreign f Iirversahle de \ dmorm . „,,™h! 

Xanoli ", Polish wheat Triiicnm polonKum). Among the last ^ 

“ Inversable’" has already been in cultivation in Thessaly for tk . 

4 rears ; the two others were now tried for the first time by the ^3ritt 
The characters which make T. polonicum especiaUy valnabh 
('yteece are ; its resistance to spring droughts, so frequent and iianu 
in Greece - the firm attachment of the grains to the rachis, 
ables the plant to withstand rough treatment without sheddj^ the 
(the Greek wheats, whether owing to the wind, or dunitg 
transport, lose on an average 10 ""'o and sometimes as much < 
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(ft their grain) — its precocity, which enables it partially to avoid the 
lix tion of the “ scirocco ** and heavy downpours which often spoil or dam- 
;i-f the wheat harvest in Greece. A trial of one year is insufficient to 
tierruit of a judgment being formed as to whether Polish wheat will be 
L'lij'able of acclimatisation without loss of its useful characters : if it does 
[unve to be so and if. at the same time, it >^elds a good crop, it will un- 
flonl^tedly be adojrted by farmers in many parts of Greece. 

The variety “ Risciola bianca di Na[>oli " has proved in comparison 
with local wheats and with 1 \ polonicum, very poor in gluten, but on 
tlje other hand, very rich in starch. It has also l>een noticeable for its 
s;t(mt resistance to lodging as a result of the spring storms and in yield it 
has surpassed, by at least 10 all the other varieties tested. 

Here, as elsewhere, Inversable de \Tlniorin " is pri7:e<i for its re- 
vi'iU'nce to h'wlging, thanks to its stout culm. It is already cultivated 
ill Thessaly, over large areas, esirecially in low^ fairly moist regions with 
fertile soil. 

'riie Pharsalos Station is cf)ntinuing the stud>' of the al>ove -mention- 
ed \\ heats and intends to make further trials, in a {>ermanent ex|)eT- 
inientai field, w'ith other x’arieties of wheat, barley and oats. I'mlerthe 
211SJ ici^ of the Royal Agricultural Society of Greece, the Station will di.s- 
trit.iite for trial pur])Oses, s;unt)les of set^d olrtained. to farmer^; in Thes- 
sah . the PelofKjnnesus, etc. 

141 The Chemical Composition ol the Ricts of Bihar and Orissa. - snv 

N\TH, ill .lgrtc}ti;uni{ ftc^uinh /'u u. /<(!,',, r'j;i N<' ; • {j]>. I I>L»tc. 

('licuU.l, 10 Hi. 

Analysis of iH samples of j)ad<ly (unhuskexl rice) and |)olishc<l rice 
fjriii Pih.ir and Orissa, and, as an appendix, the analysis of 5 tyjx^ of 
lit-liNlud rice from Calcutta. The general results of the analysis oi the 
I'S <aniples are given h>elow. 


Jvera^e compositiofi of 17 sam pit's oi pitddv and polished rici' 

PaUJi OCX- 


W\‘i)iht of { Utu' (>{ [mrt'lv in j; 

Rico jiddwl ikt Ot nt . . — 

M<M.;Uir« r t,<,s ^ 

fttf i<>r> ' rm> aif-dn ru,-: 

J.thcr extract , . 

.Uhanunoifls 

... 

W.kmJv fibre .. s«. 

■Uh i.-S: 

.UbuminolU nltrt^en. r.V* 

nitroj^ 1 tS 

I'hwphtjrk .Vicl n.SM 

iVjUish 0.41 





I'lom these results and by comparing them with those of previous 
juthors the author has concluded th.it : 
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1) The composition of the rices of Bihar and Orissa is in the ni.iii, 
similar to that of other rices analysed by previous workers. They approach, 
however, those of Burma more closely than they do the rest. 

2 ) With an increase in the albuminoid content of husked rice tlure 
is a diminution in the quantity of soluble carbohydrates. On the olhci 
hand the low content of albuminoids is associated with increased amounts 
of soluble carbohydrates. When expressed as i)ercentages of the dry luaticr. 
the sum of the' albuminoids and soluble carbohydrates generally lies 
between 94 and 95. 

3) Tlie amount of phosphoric acid in a sanqile of husked rice is just 
a little less than half of the minerals present. The amount of potash 
about half the quantity of ])hos]>horic acid, 

4) When rice undergoes polishing it loses much of the oil, or ether ex 
tract, and the minerals, bedsides some alb\iininoids. In the outer la', 
removed during this j)rocess the coiiccntTation of phosphoric acid is greater 
than that of potash, although there is relatively more of both these consti- 
tuents in the bran than in the polished grain. The nitrogen is more unitnnii- 
ly distributed. 

5) Xo relation can at pu'seut Ik* traced between the chemicidounix)- 
sition and the accepteil cuUnar\' pro|K‘rties of the rli derent rices. 

6) As reganls the dietetics of rk\* the greater acceptability of hi;;];!y 
millef] rice is attaine<l at considerable loss of mineral substances. Tlie 

of these ])roducts requires greater attention to the mode of preparation of 
rice for the table and more careful consideration of the remainder of th 
diet than was necessary in tlie days of niore pritiiitive milling proces-sc; 

142 -FertiliserTrials with “Tetraphosphate*' In Piedmont Rice Fie Ids, Italy.- Mux 

REl,r,l .111.] NO'/EUr. in // Ijyrn.tl' di Ki^to i::ir‘t,\Uh\c-AT,'So. -M, j.'i-W" V.T,,:; 

Nov. 15^ i<j1''. 

hollowing the instructions of the Italian Ministry of Agricultum, In 
dustry and Commerce, tlie writers have experimented on the effect of thi 
new phosphatic product (i) in rice tields, that is t(» suy.in extreiiu-ly .ixi 
soils, very poor in lime. 

The soil of the experimental tiehl [Cascina Augossa, Ver^a-lli K;a 
Culti\'ation Station), which lias lx*cu under rice for the last 5 year", i" 
fine particlcd sandy clay with deep peritteable subsoil, rich in water, ylu 
tifully sup]died with organic matter and, in view of ]>reculing .ipplics 
tions of fertiliser in considerable (iiiuntities, not devoid of tniiieral 
phates. 

The i>receding winter the whole rice field had received 3.5 qnint^' 
jKr hectare (2.79 cwt. per acre) of mineral supeiqshosphate and a little f;ini 
yard manure. The srnl was therefore fertile at the moment of commeiic:!! 
the trials. The '^tetraphosphate was compared with su})erplK*q>hi 1 
and ground phos])horite on 3 lots of 100 s<p metres for each fertiliser 
lot of 300 sq. m. serving as control. Towards the close of Ma>’. l^-fo! 


(i) Ste B. rrji6. No. loov 
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fKioding the rice field, the grornid was ploughed to a denth of iS ^ a 
the weeds completely buried. There werp^*.n . i* of 18 cm. and 
of ' tetraphosphate " or of phosphorite and o ^ 

order to equalise the fertilising uSts of the 3 loti in 

Co».po»tion of the Pho^pkaHcFertilnen underTrial. 


1.25^ 


TttraphosphaU’ 

t.rouii'i phosiAorlle 

'up^phosphaU- 


Total 

piiuiphorie 

Bnbydrltlr 

Phosphorir 

anhydride 

•oluble 

in 

citric acid 

Phospboric 
anhydride 
wrfuble 
in dtrate 

Oivifiioa 

with Kahl 

«cve 

28-3% 

7-8 % : 

2.00 '\.. 

92.0 

275 

10.3 

2.70 

91-5 

13.0 

H-5 

M.75 

92.5 


Xw.iM II. - Yields per hectare (i) obtained in 
phospha/ic manures. 

paddy fields with 

various 

Frrlilisrr tc*ted 

Pbosphaiic 

manure 

p<f htx-larr 

Markrtubie 

iftuiii 

(Paddyj 

iit-sidue* 
of husking 

rtc. 

Straw 

iletniphu-fihate . . , 

Or- uibi phtisphorik'. . . 

Sujxrjdkfajilliite 

500 

5 W J 

6 330 kg. 

5 73'^ 

3 grdS 

5 W‘ ' 

2:0 kg. 

2^' 

yn, 

2 930 kg- 

2 go^) 

3 itx' 

2 530 


|a.!dv of the'" On!^t ' vark-U -^P"' "ith -sedecte,! 

S^md Sva'’tU''then‘pi'“‘'' ‘‘f' ^nide^r 

uiu tuitnation then promxled m the usual ru. 

iktoJr Tr, ■ «as carrier! out on the ^nd and 

“ "7“ ».,r„ ”£"4“ 

«f tirvario«s^.ho -.n f“e‘'^ the i«ss.ble basic or acid func- 


'd 100 k(t. per hrctarr = 
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iCrtments of Tm. (Lambayeqne U Libertad) 
cdti at ^of rice din,s the attention of the greater part of the .nhabitanj. 
The fertile, there is an abundance of water, and the .chmate ,s ia- 

'’""'Betarsofaid S 'he rice planters have not yet 

C T tprtilire their land, as is done in other nce-growing countries, 
hut™ke advantage of the extensive areas to let part of their pomiil He 
fallow About 60000 acres in these two Pepartmeuts are cultivat« ,n 
ri e girdng an average yield of about I 500 pounds of nee per acre. V- 
\fet Coast Uacter iu a recent issue states that this yield could prol.al.lv ■ 

be doubled if the land were thoroughly fertilized. 

Little change is noted in the production of nre from year to le-ai. 
N-ew implements for cultivating and thrashing the nee are now coming 
use however, and the crop of 11)15-16 shows a slight inae^ o\ a tli.iuf 
1014-15 It is estimated thaf the total production of ncc m Peru, lULlu.lmg 
the Yield from Provinces in which rice is cultivated as on y one o several , 
crons win reach 40 000 metric tons in Icj.5-16. The qnatity of Peruvian ; 
rice is said to be rineiccelled, and it finds a market m other countnes .n rivll ^ 

I at home. In 191 i Peru e.xported S 3 ^^-' 

546 313 worth; in 1914 the cxp.rts ainminted to S 305 a"*' 

to S 404 591. 

,44- Variety Tests of Maize. m reu.ssos- c. u,, i.vv.ss a, r , iiA«r.wr.,x 1 > 

>,c DosLd M., i,. r..,e.,e.-v .1 .A' t ■« 

pp. iO. OiUimbui. Mi-xTiri, j iiU . ■ _ 

Varietv tests of maize iu Columbia and in various sections of tin- Mate 
in order to ascertain the best varieties suited to the vanoiisconditmmam 

T.\hi,k I. 


length 
of C1T3 


Circiim- 
firt'ucc vAf 
fars 


Time Hrigbl ' 

for o{ 

MatuTation compMe . . 

matuhlv 

in flit's in - 


Boone County White . lo.j-ii 

St- Charles White. . . 
Conuaercial While- . • 10-10,5 

Johnson Ccuaty White 10-10.5 

Silvenojoe 9'9'5 

Reid’s Yellow Dent . it>-io.5 

laming 10-10,5 

St. Charles Ydlow . . 10.5*11 

Cartner 9‘9'5 

Cob Pipe or CoUkr . 7 «o 

Bloody Butcher . . . medium 

Calico 9-si 


7.5-8 
7 . 23 - 7-5 
7-5 7-75 

7 . 5 - 7.75 

7.5- 7 :5 
7-7-5 

7.5- 7-75 
7 . 25 * 7.75 
7.25-7.5 

9-11 

cylindrical 

cvlindrirml 


medium Ulc iro-iJ 5 *-5 
late us-n® *- 5-»3 

late 135 ijo 9.0 

medium late •iio -*25 

early loo-no 7 -» 

sKdiutn early iis-rio 8 -® 

medium bte ^ <20 tj] lo 

late ' 13513® "■ 

very late J 3<>->35 
very late ; IJS t*® ftTytall. 
■ taedhun l*t« ; 120-115 8.5 

medium late ito-133 8.5 


Clif’. 

eWer '1 




bigbnt yit 
Bkt Boone, k' 
only fairiv k' 
mediant ieji 


very Iwfy 
(airly h'dly 

irtitV 

\^’d} 


(It See International Institute of Agricitltim', Hurcflu of 
bi^’k uj .•i-ricM/fMfof 11^13 ami 1914, Resne. 1915. 



lit-oni: Ctiuoty : St. Ch«rk« 




234 


FORAGB CROPS. MEAIX>WS AND PAitUEES 


soils of the State, and to disseminate the seed of th^ best varieties. The 
work done covers the period 1905-1914. The history and d^ription 
of each variety is given together with an illustration. Tte foUoving table 
gives a summary of the principal characters of the wieties (Table I), 

The typical soils of Missouri are next discussed, and the yields obtained 
in the trials of the 6 leading varieties are given. 

These data are condensed as follows (Table II), 

Tliese variety tests show that the leading varieties of white maize are 
Commercial White. Boone County WTiite. and St. Charles White. *^he lead- 
ing varieties of yellow corn are Reids’ Yellow Dent, Beaming, Cattner, and 
St. Charles Yellow. 

145 -Choice of Varieties and Seed Selection in Forage Cropt. — viociani ir, in i/', 

iidta R,iiie di't dt K-U'l Vcjir. No. 3, pp. 12S-137. [‘lon-iKt. 

July iijifi. 

A slunman" of information and data obtained by the writer in the 
experimental fields of the “ \"egni ” Agricultural Institute (Arezzo, Italy) 
relating to spring, autumn and autumn-winter forage crops. 

Spring Forage Crops. -- The plants most commonly cultivate<l ;ire 
crimson clover and vetches. In comparative trials in 1907-1908, the (ol- 
loming varieties of crimson clover were examined : (a) early crimson rijxjn- 
ing 5-6 days before the common clover ; {b) late clover with white flower? 
^ripening 7 days later ; (< ) extra late clover with red flowers rii)ening lo-ij 
da>Ti later. The yields of fresh forage were respectively 11.95 toRS, lyca 
tons, 9.96 tons per acre, whereas the ordinary crimson clover in identical 
conditions scarcely gave 7.97 tons. Tliese results show' that it is profit- 
able to grow successively maturing varieties on the same farm. In tte 
way the drawback resulting from the use of clover cut too late, that i? 
to say, when long, rough hairs are present on the calicos of the flowers, 
is avoided. These form hard resistant masses in the intestine and art- ire- 
quently capable of producing serious inflammation. The Alexandnan 
dover, Moshawi variety, widely cultivated in Kg>’pt, has proved Tesistar.! 
in the course of trials, to a minimum temperature of — 4.5® C, and has 
shown itself to have become extremely well adapted to the dimate ol 
Tuscany, where it give,s a yield of 11.95 

With regard to field vetches, the following varieties have been tested: 

Vida vUlosa, 12.94 tons of fresh forage per acre — V. narhonensn. 
23.9 tons per acre - V, saliva var. alba, 17.92; tons peracce — V. 
carpa, 5.97 tons jier acre ~ Common winter vetch [V. sitiiva), 12.74 tons 
per acre. As regards precodty, the Xarbonne vetch {V. narlmiensis) ad 
the hairy vetch ( V. villosa) are earlier than the remainder. It has als^) been 
remarked that the largest and heaviest seeds give the strongest plant?. 

Summer Forage Crop.s. — The most commonly Cultivated crop in this 
dass is the small forage “ Cinquantfaio ” maize for which are employe! the 
varieties cultivated for seed. The author, on the other hand, has Cfinipafd 
the following varieties : Common yellow maize, 27.88 tons of fresh 
per acre. Caragita Horse-tooth laaize, 39.% tons per acre. The 
profitable quantity of seed wa§ ^>.69 gall^. per acre. 



PORAOE CSOP3, 1C£A1>0WS AN© PASTURES 


235 


Late AutuMN Forage Crops. — The commonest crop is rape, either 
cultivated alone or, more usually, along with oats, horse-beans/* Cinquan- 
tino " maue etc. The writer has compared the following varieties : Au- 
vergne — Write Norfolk — Red Norfolk — Val di Chiana — Pisa. 

The " Auvergne " rape has : a piriform, flattened root ; the neck very 
well developed and bluish red in colour ; the foliage abundant. 

The ** white Norfolk " has a flattened spherical root, greenish white 
in colour, uniform, the neck thin, leaves large. 

The " red Norfolk ” has : a rounded root tenirinating in a pivot ; 
the neck, very well developed, reddish ; the chief veias also red. 

The '* Val di Chiana " has an irregularly cylindrical root ver>^ well 
dtveloped, greenish white in colour. 

The Pisa ’* variety has a pivot shai>ed root and the neck pink. 

The data collected have led to the conclusion that for earliness and 
•iekl “ Val di Chiana " ranks first and Pisa" second; then follow : '^Nor- 
olk ^\irite ", **NoTfolk red and " Auvergne The difference between the 
Italian and foreign varieties is so marked that there can be no hesitation 
n preferring the fonner. The writer has separated 7 varieties definitely 
ii>tinct from those of the Val di Chiana variety ; the study of the influence 
^f size and colour of the seed has given the following results : the develop- 
ment of rape plants derived from big seeds is much superior to that of 
plants product by average sized seeds, and still more siipeffor to that 
of plants from small seed. No difference has been poticed betwi^* 
roots derived from dark seed and those derived from reddish seed. 

146 - History, Cultivation and Improvement of LoHum pertnne at SvalSf, 

Sweden. — Witte in I'luidi-^iorcninns ftdikrirt. Year XXVI, 

Xo. 5, pp. I95-2U5, 2 Jig. Malinuc, 

hdiiim perenne (Perennial rye gra.ss). a native of Kuroj)e, N. Africa 
jatid the temperate regions of Asia, has been also iinjxirted into N. America 
nd Australia. In Sweden, it growls wild as far as the of latitude. 

First cultivated in ICngland towards the middle of the i/tli. ceutuiv^ 
t first spread to Euroiie towards the end of the iSth. and beginning of the 
9th. Century. The exact date at which it was introduced into Scandi- 
lav'ia is unknown ; some say in i/ji. but it is only in the course of the last 
ew decades that it has become distributed as an iniix>rtant forage plant in 
he South of Sweden. 

Lolium perenne is well suited by the moj^t climate of Great Britain 
jnd Western Eurojje. In Sweden, it is especially adapted to localities 
pere tlie early red Siksiau clover is grown, the only legununous plant 
■hanks to its earlines,s) with wlrich it can be grown. 

Hoover, in those ri^ions of Scandinavia where the latter half of 
>riug is too hot or dry*, Lolium perenne is already completely dried up 
'id consequently of inferior nutritive value at the time of har\^est, that is 
1 :>ay when the clover is in flower. 

The data collected in TaMe I give an idea of the productivity of Lo- 
f*n pcretiM compared with that of other forage grasses. 
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Table I. — Yield per acre oj certain forage grasses at SvaUf, durini 
the period ioio>I9t6, 

lit y««r y«« Totil 



Fresh 

Cooapw- 

atlve 

Fresh 

Cfiaptr* 

•tive 

PieA 

Cas]|i«i 


forage 

index 

foTttge 

iadex 

foraie 

index 








LoUvm perinm . . . 

114,54 ewi 

100.0 

64.04 

100.0 

178.58 

lOO.fl 

Swedish Timothy . . 

96.38 

84.1 

83.47 

130.3 

179-85 

lOO.J 

Danish Cocksfoot 

121.15 

105.8 

117.40 

183.3 

« 38-35 

I 3 J .6 

Danish Tall Fescue . 

155-56 

135.8 

122.50 

191.3 

a78.o6 

155.7 

French Rye Grass . 

171-25 

M 9.5 

150-37 

234.8 

321.63 

i8o.i 

Danish Field-Brome . 

165.99 

144.9 

— 


— 

V- 


The writer has carried out at Svalof a series of comparative trials on 
various new varieties, such as “Sutton", "Evergreen”, Annual”, 
“Dwarf perennial”. These, generally speaking, are identical and do not 
differ from the common type. 

There is, however, one exception in this respect ; a variety from thei 
coastal region of Norway (Faederen) which is characterisetl by its giowtlj 
habit and precocity (it flowers some 10-12 days before the common varj-^ ' 
ties), but it is also more susceptible to the attack of Puccinia coronaia va 
Loin. 

As regards yield, the Norwegian type remains superior to native v 
rieties in wet and cold years, but its yield is affected hy drought. 

ioliiini perenne is not at all uniform in its characters, all these lattf 
var>nng within fairly wide limits ; such for instance are : length of culms - 
stooling capacity — resistance to cold and rust — shape of leaf — earl 
ness. Among individuals belonging to the same crop there may be a dii 
ference of a fortnight in the time of flowering. 

The t>'t)es of Loliitm to be sown with early red clovers should sk 
the following characters : 

1) High yield of forage, both first cut and aftermath. 

2) Good yield ot seed. 

3) Resistance to low temperatures. 

4) Resistance to rust. 

5) The flowering phase should coincide with that of red clover (tha 
late flowering types) 

The “ Svalof^ Viktoria ” variety, selected and improved at Sval^ 
already largely fulfils these rei-juirtmtiits. It is resistant to cold and nd 
has a well developed leaf system and very robust culms, a late floweriiJ 
period and a gocKl yield. 


Table 11. — Yield per acre of tlie variety " Sval6/s Viktoria ” 
xith ike common variety of Lolium permne. 




-- 


ifld ra* 




Conpani^ 


Vailetiea 

lii cot 

Ahemath 

ToUl tedtx 


** Svaldfs Viktoria ” . 

131-37 cwt. 

22.30 cwt. 

152.69 cwt. 113.5 

71 . 6 ? <* 

Common type .... 

111.27 

23.26 

134.33 100,0 

54 - 1 ^ 1 
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As regards yidd of forage, '' »Sva!of5 Viktoria " thus yielded 13.5 % 
jjiore the 1st year and 30 % more the 2nd year. But the most striiii^ 
^{jaracter is the delay in flowering (10 to 12 days after the common variety) 
so that at the time of cutting when the red clover is in flower, the plant is 
pot yet dry, but green and luxuriant, even when the spring is a hot, dry 
one. 

j - The Possibilities (A Fodder Plants in South-Africa. -- pole Evans i. b.. lo The Agri- 

iuUurat Journal of South Africa, Vol. Ill, No. 17, pp. 113-135; Johanocstnirg, May 1916. 

The little investigation work that has been done in the scientific study 
f the fodder plants of South Africa is sufficient to show' that it would more 
aan repay any outlay spent upon it. Not only could many of these 
lants be considerably improved by cultivation, but many of them are 
ipidly disappearing. 

Many of them are far better able to withstand the vagaries of the South 
Ifrican climate than the majority of imported species. Although we 
3I0W that some veld plants are eaten by cattle, others by sheep and another 
Jass by horses, we have, comparatively speaking, no definite data as to 
rhich plants are relished most by the different kinds of stock or which of 
IJjese plants are the most nutritious. 

The distribution of some of the best known Fodder Plants in South 
jUrica is the following : 

Panic um coUrratum. ^ Saici to be tbc sweetest of all Iht' native gras&e> in British Bechua- 
md and very fattcDing. 

PMUum lan'i folium. — An aimual sweet grass, one of our most valuable hay ajid n^sture 
iscs, fairly mdcly distributed in the Transvaal and also reported from the O. T. S. and 

lal. 

Triutltum alricanum. — A native clover verii" hardy and of rxceilcnt feeding value, equal* 
;luuTae. Common in the Tmnsvatd-Belhal, Ib-etoria, I^ydenburg, Witwatersrand IHstrict, 
:al*) in the O. h‘. S., .VataJ and Capt' ITovincc. 

A>t:hfphi>ra pubesems. — Considered one of the best posture grasses in ports of Bcchua* 
aD<l where it grows, 

$mulaim. — A gross much relished by stock in British Bechuanaland 
IrtchyUtenc rosM. — '* Natal Retl Top'*. Annual grass. Widely <lisiributc <5 thre<ughcut 
J I ainn. 

oWi«a and spp. — Toa gne»e5 of the Kalahari regions, w here they form the prin- 
u! fo'Mer for stodc ; rather coarse and wiry w hen it gets old. 

iup€tba. — Said to be a favourite and gooil fodder gTa.«<s f(*r cattle. .Also other 
Mfs of Era^rostis. 

nr:au. — Old lands grasa, sweet grass ; makes excellent hay. .An anntul. 

CU<v(s cayana. — “ KluKles gi^ ”, Perennial; rxcdlent pasture gra^. 

craisipa. — Reported from Sprigbok Flats as being much liked by stock. Ana* 
i by rrf>veniiBent Chemist — general feeding value good. 

laiaki juncca. — l^ipm Springbok flats. Analysed by Goveromen! Cfwmist — feeing 

« Sottd, 

Mmcmta palmata. — From Pietersburg, said to be gree<lily eaten by ostriches and by 
aa<l sbevp. NaUv*e» say that young slock fed on this do well and reqmre no water, 
tuts round Picteraburg who go in for catching wild ostriches say that to be succeSiMul with 
“ should be fed, toi some time, entirely on thb plant. 
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PennhtiHm purpureum. — Elephant grass or Napier Fodder. — A native of Tropic 
Africa. 

Pfnwsdum lonplslylu». — Kikuyu grass. — Also from tropical Africa ; spreads 
and makes a mass of succulent herbage ; eagerly eaten by stock. 

Poriulacarm afra. — The Spekboom. An indigenous plant found in the Eastern Karoo, 
one of the most drought resistant and at the stime time nourishing plants to be found in Uk 
H wld. 

Evphorhia cervicornis. — The Olifants Mtlkbos, a plant highly prized by the transport 
rideis in Namaquakuid and several other vijuable fodder i)lants which would often rej® 
attention and cultivation. 

148-The "Water Pansy” or “Madagascar Pansy” (P/s*/* i&ib 

Island of Reunion : Composition and Uses. — »e viLLfetB a., in R«fu^ i 

Vtu de la Reumcm, Series II, Year IV, No. 8, pp. 205-308. St. Denis (Rt-unlon), ir,j6 
Towards 1865 an aquatic plant called “ water pansy ” or " Mada 
gascar pansy ” (Pis/ta aegyptiaca Sclileid = P. StraliotesJ^.) was introduce 

Production per hectare {2.47 fims) and chemical composition 
of Phtia aegyptiaca. 

— — ^ - - 

l^eaves Roots j TotsI 


Production of gnen maiUr pur hectare. . . . 
Constituents of green miiiter : 

Water 

Organic matter 

Mineral matter . . . ^ 

Corts/ifiwnfs of dry matter : 

Nitrc^n 

0/ iJsA ; 

Phosphoric anhydride 

Potash 

I,ime 

Production oi fertilising matter per hecfu/e : 

Dry matter 

Nitrogen 

Phosphuric anhydride. 

Potash 

Eime 

Nutritive cpfistiluents : 

Water 

Ash 

Ubie, 


72105 kg ; 22 895 kg I 90000 1 

90.15 % 1 80 % — 

7.50 12,31 - 

2.35 I 7 -^ - 

2.39 % ^ 2-27 % “ 

3-03 % . I'Si % I 

1509 910 I 

4.G9 ; 1.61 \ — 

7 123 kg ; 4 579 kg I II 702 
170.23 99-3^ ; 2<'9 59 

67.45 3228 I 99:5 

281.35 165.80 i 4 I 7‘5 

8754 i 28.43 I njv: 

, i ^ 

90,12 % i — I ”” 

2.58 — , 1 " 

: ! 

3-M ; — i : 


X. free extract 2,52 

Fats 0.16 

Crude protein. . j 1.48 
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[jjto Reunion and was allowed to spread in the Etang de St. Paul " without 
[jeifjg utilised. In view of its ultimate utilisation as a feed for livestock or 
IS a manure, analyses were made at the laboratory of the Mauritius Dept. 
Agriculture which gave the data appended in the above table. 

With regard to water pansy as a supplementary feed it must be 
ised when the plant is younger and its fibre content smaller than that at 
lie moment when the analyses were made. 

Tlie yield of manure afforded by Pistia represents a quantity of nitro* 
ti and potash sufficient to be of decided value to the crops on which it 
emi>loyed. 

i-WiM PlRDts of Queensland (Australia) which can be Used for the Extraction of 
Textile Fibres and for the Hanulacture of ^^t. — Q^eoisiand AtricuUurai journal, 

Vol. VI, Part, 4, pp. 235-338, I fl^r. Urisbanc, fMabcr, ^^16. 

At the Agricultural Exhibition held at Bowen Park, Queensland, in 
Ii6, Mr J. Camphki,!, of Goss\q)imn Park, Kamma, near Cairns, exhibit- 
I a collection of : textile fibre and their manufac-tured products ; baskets 
id paper made by the natives from the fibre of plants mostly found grow- 
g ia Queensland in a wild state. The most remarkable of these products 
ere the following : 


A. ~ Textile fibres. 

Jute (Triumfeiia sp.) and Chinese Burr {Urena sp.). Herbaceous plants 
ch can become the source of a most imfwrtant industry. For the dyed 
e he exhibited, Mr Campbell was offered i 35 per ton, and it cost less 
n £ JO to produce, 

Rosella {Hibiscus Sabdariffa) fibre — The fruit of the rosella is worth 
to 3d. per Ib. for jam, and when the plants are rooted up they yield 7 
cent of fibre of which the present value is £ 40 per ton. Thus the fruit 
I be nearly all profit. 

" IVhile Cation " (Hibiscus) fibre. — A wild tree which is very' common 
^eensland from Tweeds Head to Cajie York. The fibre is worth £ 20 per 
and a man can prepare i ewt a day. Cord is made from the fibre. 

' QueenslandHemp '' {Sida reiusa] fibre, pine apple and Carica papaya 

't. 


B. — Paper Pulp. 

Pulp made from Blady grass, or Lalang, (hnperaia arundinacea) — In 
nsland this plant grows wild and produces 4 tons to the acre on good 
Four tons will produce (according to its dryness) i Vi to 2 tons of pulp 
this i.s worth £ 8 per ton. 

and Urena Pulp. — The whole plant can be converted into 
. but if the fibre is taken, the balance can be made into pulp. Three 
make i ton of pulp. 

retusa Pulp -- This makes a very high class paper, suitable for 
^ notes and legal dociunents. 
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p^, C« T,^. - -*» »*. I.I«. 

Hakes excellent paper, especially blotting- 


^ ^Puip from Cane Top 


paper. _ , , a. fuel megass is worth 5s. per ton, but 

^■^Suiar Cane 6d to ^Ss- a ton delivered, 

for paper making it ^ the whole plant can be manulac- 

Banana Pulp. is of very high quality. It 

'■"'f 

of high-dass pulp), Hibiscus sp., Bamboo. 

. • ei.m C c ,m C£W»fB#f« No- m P 776 . 

, 50 -Rubher Cultivation m ■ 

\v.«bington, D, C ' V distinction as a rubber-groa-ing 

Hitherto Siam h^ no q product through 

country, and dunng the la^ comparatively smaU. Such shipments are 
the port of Bangkok has P „ substitutes ", 

bstedbythecustornsunde^thete^^^^ 

the exports under ^ ™ ^40 pounds, value $ 33548, 

at S 18 533, 'value $ 33431 *or 1914. 125 764 poanfis, 

for igp ; 207 035 i'u^ds, value J n 055 for i<)>6 

value s 15 533, lor 19I3 ■ 107 -^ *. ^06 in southern Siam islo- 

te. bSasii th» .1. ».p« •> »'>'«■ 

nificant so far in these Provinces. 

and analyses have shown that this is . ‘he Snel« 

between percentage of sugar and sue of ib nega - 
index is - 0 2«i8. The above-mentioned relationship and its nature a 

qwntity of sugar in beet roots of equal woght « c 55,^, 

0.99. It is known that the correlation may p ^ ‘”^,r^ciglits- 

ever apparently no correlation in beet roots of nusceUaneous welgn 
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TablS I. — CmeUUion between : Shaft of Root and Crown and : 
Wd^ht of Root, Quantity of Sugar per Root and Percentage of Sugar. 



Average wrigbt i 
root is 
Grama. 

Avesatt 

QtiaoUty of ; 

per root 

i PcToentage 

i ^ 

1 near ia Beet 

1 

Shape of root: 




pyriform 

443 S 

78.28 ± 0.35 g 

17*67 ± O.02 % 

conical i 

45a 1 

80.18 i 0.44 

17-75 ±0*03 

oapifonn j 

45 « 

80.70 i 0.85 

17.63 ± 0.06 

fusiform » . . . i 

510 1 

88,24:^2.07 

17.30 ± 0.12 

cylindrical j 

590 

99.88 1.92 

16.93 io. 14 

Shape of Crown : \ 


i 

1 


flal 1 

494 

I 87.17 i 0.55 

17-63 ± 0.04 

rounded j 

438 

' 77*63 ±0.30 

17-74 ± 0.02 

conkal ! 

433 ' 

74.83 ± 0.94 

17.30 ± 0.06 


^\BLE 11 — Correlations between Depth of Root Furrows, Growing Habit and 
Dimension of Leaves and : Weight of Root, Quantity of Sugar per Root 
and Percentage of Sugar in Beet. 



Average 
weight 
<A ro <4 

AxTTage quantity 
ol si^ar per 
root 

Percentage 

of 

sugar in beet 

of root furfovt : 




mcdilffii 

442 g 

78.36 i 0.43 g : 

i X7.7I -40.03' 

shallow 

; 445 : 

78.10 i 0.48 

: * 7-55 ±0.03 

deep 

; 468 . 

82.91 4 ; 0.44 

*7-72 ±0.03 

rowi*! HabU of Foiiagf : 

erect .... 

: 468* 

81.33 ±0.67 ' 

* 7-37 i 0.04 

Sam-erect 

■ 445 

78.9S ± 0.29 1 

17.74 i 0.02 

flat 

48a i 

85 03 ±0.89 j 

17.65 ^ 0.04 

«»f dimention : \ 

L abort 

) 

; 411 j 

1 

1 

72.78 ± 0.62 ' 

1 

1 7.69 4 - 0.03 

1 medium 

i j 

450 ^ 

79.60 i 0.30 

17.70 i 0,02 

f kmg 1 

497 1 

87-05 ± 0.72 

17.50 ± 0,05 

i narrow j 

455 ; 

805a ± 1 - 4 * 

*7-70 i 0.12 

. medium 

449 : 

79 30 i 0.26 

1 7.6S 0.02 

( wide 

605 

104 75 ± 2.28 

*7 3* ±0.13 

- — 
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Table III - Correlations between : Petiole Dimension, and Depth of Peliok 
Groove on the One Hand, and Weight of Root, Quantity of Sugar per Root 
and Percentage of Sugar tn the Beet on the Other. 


- ' 


■- - - 



Average 

Average Quantity 

Percent^ 

j 


oj sugar per 

0 ! 


of Root 

Root 

1 sugar In the B(ci 

Petiole dimnsions : 

! 



1 short 

439 g 

i 77.55 g 

17.67 % 

length . . medium 

! 445 

1 79.13 

1 X7.80 

1 long 

459 

i 80.40 

' 17.50 

1 narrow 

; 420 

74-02 

1 17-61 

breadth . . medium ..... 

452 

; 80.20 

i 1775 

f wide 

525 

' 91.50 

1 17.43 

Ut'p/fc of pdiolt' grocpVt : 




shallow . 

419 

: 74.12 

17-67 

medium 

444 

' 78 ' 5 I 

! 17.70 

deep 

479 

84.61 

1 17.66 


A distinctly positive correlation (o,()2) exists between the size (weight! 
of the root and the quantity of sugar it contains. The shaj^e of the bwt 
root also affects the sugar content. The roots may be conical, pyrifonn, 
napifonii, fusiform and cylindrical, the latter are lowest in percentage, tet 
highest in quantity of sugar. 

Beets having flat crowns are heaviest and contain a slightly higliet per- 
centage of sugar than those possessing conical crowms which are usually 
smaller. The conical crown, therefore ap] rears to be a detrimental charac- 
ter, as it is correlated with both low percentage and a small quantity 0 ! 
sugar. Table I giv'es data on this subject. 

There is a yxjsitive correlation between the depth of the root-furr»ws 
and the sugar percentage. , 

As is sliown by Table III. Three ty|>es of foliage are found in tlie Ireet : 
erect, semi-erect and flat. The flat, or rosette type, is correlated with tk 
largest quantity of sugar per root, while the maximum |)ercentage is found 
in the semi-erect type, the erect ty|>e being always inferior to the otk‘i5. 
(see Table II). Positive correlation also exists between leaf dimension and 
root weight, and consequently between the size of the leaf and the quantity 
of sugar per root. The form aijd structure of the leaves and petioles aH 
more or less in correlation with the svigar percentage. Beets having smoetl 
leaves are richer in sugar than those with wrinkled, irregularly shaped folinp 
Fine, pliable leaf texture is correlated with large roots, and therefore wd 
a greater quantity of sugar. 

On the other hand, the colour of the leaf and the type of leaf margin' 





244 


SUGAR CROPS 


undulate, sinuate or curly, are of no conelative importance. The dimeu* 
sion of the petiole has no correlation with the percentage of sugar ia the root, 
the total sugar, however, increases with the size of the petioles which is sj)e- 
dally marked in connection with the breadth. The inciea^ depth of 
the groove on the upper surface of the petiole is also connected with a large 
quantity of sugar, as is shown by Table III. 

By aid of the foregoing data, the writer distinguishes 3 types of sugai 
beets : A, B and C which have been formed by combining in A, characters 
correlated with relatively low sugar production, and in B and C, characters 
conelated with both a large quantity and a relatively high percentage oi 
sugar. 

Type A. crown conical, root furrows shallow- 
Type B. crown flat or rounded, root furrows deep, leaf surface smooth, 
thin and pliable, petiole groove deep. 

Type C. identical with B except in having a pyriform root (in B, the 
root is conical). 

The writer divided 254 beetroots, according to their different charac- 
teristics, into 3 lots, 80 hanng the diaracters of type A, 86 those of type 
B and 88 those of t>q)e C. The correlations between these types and the 
sugar percentage are shown in Table IV, and the correlations between the 
types and the Quantity of sugar per root are given in Table V. 

The number of iudmduals in each group is not large, but the distribu- 
tion is fairly regular. B and C exceed A by several times the probable ^ 
error, both in percentage and quantity of sugar per root. If the 2 other 
characters, wrinkled leaf surface and shallow petiole groove had been in- , 
eluded in type A, the contrast between it and the other types might have becD i 
still greater. 

It is possible, that if certain other characters, such as number of wood- 
rings, size, shape and nunilx-r of bundles witliin the wood -ring, number d 
leaf-circles, (spiral turns), total number of leaves, and nature of veining had 
been included in the investigation, greater differences would have been exhi- 
bited between the types, and the w'ork of selection would have been faciE- 
tated by the discovery of other clear, well-marked distinct correlatioas. 

152 ~ Manuring of Sugar Cane in Java : Comitarative Resub with Caleium Cyun* 
mide and Sulphate of Ammonia. — Ceexts, J. M., in Mededulin^en wn hel Prul.^ 
station voor de java Suxker-industrie, Anhit} inor dt Suikefindustrif in Sederhndsch 
Year XXI\', iro. 44. Soerabaja, iQift. 

The results of a series of 78 trials carried out from 1905 to 1914 iai 
order to compare the action of calcium cyanamide and sulphate of a® 
monia on sugar cane in Java. 

In 59 <^uses, sulphate of ammonia gave better results both as regard 
yield of cane and yield of sugar. The surplus given by sulphate of amin^ 
nia over calcium cTanamide is calailated at 2.5 % for the yield of cam 
and 2 % for that of sugar. The results have shown that in general, sid 
phate of ammonia gave better results than cyanamide both in light affi 
heavy soils ; however, one has the impression that cyanamide gives bet- 
ter results in light than in heavy soils. 
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the results of i6 trials show that partial application of cyanamide 
tjefore planting is preferable to an exclusive application after planting ; 
further, 13 other trials have shown the advantages of an application at 
3 or 4 separate times, of which the first should be before plmiting ; when 
it is given at least one week before planting and the subsequent applications 
are not allowed to come in contact with the plants, the cyanamide is trans- 
formed before reaching the rootlets and there is scarcely any danger 
of an injurious action. Partial substitution of sulphate of ammonia by 
cyanamide is . more certain than complete substitution, but the cyana- 
jnide should always be applied before the sulphate of ammonia. 

Finally, cyanamide hai no influence on the maturation of the cane. 

The writer recommends further trials on the same subject. 

153 - Experiments on the Drying of Tobacco In Java. ~ i>e veibs, o.. ia Medo^dinsen 

vm hd Protestation voor Vorstentandscke Tahak, Ko. XXV, Semarang, 1916. 

The writer has experimented with various methods of drying tobacco, 
in the drying sheds in common use in Java, and in a little wanned and 
\entjlated. brick building, where temperature and humidity were under 
continual control. 

Two phases are distinguished in the dry'ing process : the ist is marked 
by the transition of the green colour of the leaves to brown, lasting 7 to 
10 days ; the 2nd is characterised chiefly by the drying of the midrib 
and by the completion of the dr^nng of the brown leaves. During the ist 
phase, the tobacco is very sensitive to sh'ght changes of temperature. The 
OTiter experimented between 26 and 30® C. and found that a difference 
of 2 to 3 degrees had considerable influence on the drying. The relative 
humidity of the atmosphere has also some influeiKC. During this phase 
ventilation hardly affects the diydng process. Rapid drying gives a bet- 
ter quality tobacco, with thin pliable leaf and generally lighter colour. 

Among the drawbacks of rapid drying are the fact that the tobacco 
becomes more hygroscopic and is more liable to lesions during piling pre- 
laration to fermentation. But by careful handling of the stacks durii^ 
>acking of the leaves these injuries may be avoided. On the other hand, 
low drying more easily gives rise to rotting of the tobacco or at any rate 
0 the formation of mould which spoils the leaves. 

During the 2nd stage, the greater or less speed of drying made little 
iifference, though leaves dried rapidly are lighter in colour. By speeding 
ip drying by m^ns of heating the sheds, the 2Dd phase may be shortened 
)y 4 to 5 days. 

Generally speaking, rapid drying gives certain advantages, and the 
'Titer recommends further experiment. 

The experiments on artificial drying have shown this method to have 
nany advantages for the quality of the finished product. Tobaccos ob- 
in this way were submitted to European experts and they were 
iflanimous in proclaiming the superior quality of the tobacco treated 
this way. 

Hitherto, drying during the 1st phase has had hardly any attention 
Tom planters, but the writer recommends more care during this stage. 
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He already thinks to have obtained an improvement by the 

the poles to nhieh the stnngs a« attadied which sup. 

port the leaves in the sheds. 

Results ot the Inter-Ministerial Conlerence in 1916 on the ^uetlonand Im- 
154 - Resmis 01 UM ■ _ CainHiiepoBT. <b. (SAiypE«ov,r.|, 

Kpy ” »» npiW WdsoM 'fcom-lHUMl (BMain cl Applied fioteey), Year IX, 

'"Thifc^rfer’encMir— ^ Department of Agriedture in 

order to discuss the question of rendenng the Russian Chemical Industry 
indent of foreign imports, was supported not only by the represen- 
ativ^ of the various Government Departments but also by the repre- 
sentatives of science and of the most important commercial houses dealing 
rdth medicinal plants and their seeds, The following is a summary of 
the recommendations and decisions adopted . 

\ — Citltivation and Oatiiertno o? Wild Medicinal Plants. 
’i) It is desirable : a) to intensify the collection of the following plants 
and also the methods of preparation : 

Adonis vernalis L. False Hellebore 
Tussilai^o Farfara L. = Coltsfoot (leaves). 

- True Valerian. , u ■ i.- . 

6) to study the properties of valerian, gathered both in high and 

low situations. . < . s u u j 

2) It is recommended that the following plants should be gatliered 

and the methods of preparation improved ; 

AMea Millefolwm L. - Yarrow (leaves and seeds). 

/I corns Calamus 1. ~ Sw'eet flag (rhizome), for export. 
Ardosiaphylos Uva-ursi Spreng. =: Rear-berry (leav^). 

Cannabis saliva L. var. indica — Indian Hemp (seeds). 

Centanrea Jacea L. — Centaur^’ (herb). 

Colchicum autunnalc L. Meadow saffron (seeds). 

Laduca virosa L. - Field Lettuce (seeds). 

Alatricaria Chaynotnilla L. — Wild Camomile (flow'ers). 

Orchis Morio L. = Green*veincd Orchis (tubers). 

Secale cmtulum. = Fi^ot of Rye 
Veralrtim album L. (rhizome). 

Verbascum Thapsus L. ~ Aaron's rod (flowers). 

3) Methods of collecting and drying the following plants should 
be improved : 

Brasska ni^ra Koch. Black mustard (se^s). 

Aspidium Filix mas Sw. — Male fern (rhizome). 


(i) See /L 1916, No. 651. — See also 2 publications of the Dept, of 
i) MoHTOBepoR H.(MonteveiideN.) IhtjxiHOUHhiU .irxapmificyHUXh 

So Fiiponevm/u Pornn, Haehaia u 7 )//MvrmoHO. (Regional review of the nicdio^^^ 
plants in European Russia, the Caucasus and Turkestan) Juriev, 1915 — ») 

(Komarov. V,) C6fypz, cymm u jHimdeHie AexapcmentHvxh pacmcnOi 
(Cultivation, harvesting and dr>ing of medicinal plants in Russia), 1915. ' 
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Hyosi^amus niger L. = Henbane (leaves). 

Laurus nobilis I,. = Laurel. 

Lycopodium clavaium L. “ Common Gub-moss (spores). 

Mdiloim officinalis Lam. s= Melilot (herb), 

Menyanthes trifolium L. = Bog>bean (leaves). 

Taraxacum officinale Weber, ^ Dandelion {leaves and roots). 

4) For the following plants, the quantities already gathered must 
suffice : 

Artemisia Absinthium L. = Wormwood (herb). 

Aspcrula odorata L. = Wood niff. 

Cetraria islandka L- = Iceland Lichen. 

Conium maculatum L- — Hemlock. 

Ephedra vulgaris Rich. {—E. distachya L.) — herb, 

Eragaria vesca L. — Strawberry, 

Juniperus communis L. — Juni[>er. 

Mgella satka L. 

Polyporus officinalis Fries (=P. Laricis Dub}'), 

Punica granatum L. ^ Pomegranate bark. 

Khamnus Prangula L- — Berry -bearing Alder. 

Tilia sp, = Lime. 

Vaccinium Myrtillus L. — Whortleberry'. 

Vcralrum album L. = Sabadilla. 

5) The following plants, not yet included in the Russian pharma- 
copc-ia, should be studied : 

Matricaria discoidca D. C, -- Ray less Camomile. 

Polygonum Hydropiper L- — Water Pei>per. 

Vcrbascum thapsiforme — Mullein. 

0 ) Attention should be paid to the collection of gum from s|)ecies of 
Fmda {F. Asajoelida L., F. galbani/lua Boiss.) and the gathering of lilies 
of the valley {Convallaria tnajalis) for sale in the fresh state is also rocom- 
mendetl. 

B. — Cl'LTlVATEl) MkIUCIKAL PL.\NTS 

1) The ailtivation of the following plants is regarded as necessary' : 
Aconitum .Xapellus L. — Monks howl. 

Althaea officinalis L. ~ Marsh Mallow'. 

A nthemis nobilis L. — Camomile. 

Archangelica officinalis Hoffm. = Card. Angelica. 

Arnica montana L. = Mountain Arnica. 

Atropa Belladonna L. ==• Deadly Nightshade. 

Caruni Carvi L. = Carraway, 

Cochlearia officinalis L, ~ Scurvy Grass. 

Chrysanihemum cinerariacfolium Vis. — Dalmatian P}*rethni!n. 

purpurea L- = Foxglove. 

Pucahftus spp. 

Erythraaea Cenlaurium Pers. Centaury. 

Focniculum officinale AB, ~ Fennel. 

Ccntiana luiea L. Gentian- 
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CAycyrrhiza uralensis Rsch. = Liquonce. 
Hydrastis canadensis L. = Golden Seal. 

Jris gemanica L. 

Iris ftorefiiina L. 

Laurus nobilis — 1/aiirel. 

Lavandula oficinalis Chaix - 

Matricaria Chamomilla L. ~ Umomilc. 

Mentha piperiUi L. ^ Peppermint. 

Mentha crispa L. — Spearmint. 

Pimpinella Anisum L. - Burnet Saxifrage. 
Rheum palmatum h. — Rhubarb. 




oil Plonf 


Rosa spp. 

Rosmarmws officinalis L- “ Roseniarj . 

Saponaria officinalis h. ~ Soapwort. 

Sinapis juncea L. Brassica juncea Coss.). 

I'hvmus vulgaris h. = Thyme. 

Trigonella Foenum graecum L. ^ Fenugreek. 

Valeriana officinalis L. — True Valerian. 

Verbascum thapsiforme Schrad. - Mullein. 

Verbascum phlomoides L. — Mullein. * j 1 . 

2) The cultivation for medicinal purposes is advocated ol : 
. 4 r/fmtsw Dracunculus h. — Wormwood. 

Bidens tripartita h. Trifid Hur-Marigold. 

Capsicum annmtni L- ~ Cayenne. 

Coriandrum sativum L. ^ Coriander. 

Crocus sativus T. -- Crocus. 

Hyoscyamus niger T,. Henbane. 

Levisticum officinale Koch. — I/jvage. 

Majorana hortensis Moencb. Origanum Maprana K). 

Paeonia officinalis K. - Peony. 

Papaver somniferum L. — Wliite. or gard. Poppy. 

Sahia officinalis L. = Sage. 

3) The Commission considers it necessary to carT>' out expennienti 

with the following plants : 

Colchicim autimnak and neighbouring siiecies. 

Convallaria majalis = Lily ol the Valley (to determine Ihe pmiwrtie 
this species acquires under ailtivation). 

Digitalis sp. - Various species of foxglove. 

Pohgala Senega T. ~ Senega. 

Rhammis Purshiana D. C. ^ Cascara sagrada or sacred bark. 

153- “ Jabotlealada clp6*’ {Chondodtndron pUiypbyUum) aWiW BrtziW 
Fruetlferoos and Medicinal Plant. - i^eckolt gdstavb. in Cfcncaw ^ 

Vol. u. So. 5. pp. 82I'823‘ Nov. tj. 1916. (i 

The writer has identified the plant called in Brazil JaboticaDa 
cipo”, " Abutua legitima", " Paneira brava'‘, “ Parrara do maW 
'* Uva do matto ”, as Ckondedendron platyphyllum. It is a menispe 
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sarmentous, climbing, monoedous plant, very common around Rio de 
Janeiro, wild in the States of Rio de J aneiro, Espi rito Santo et Minas where it 
is particularly fond of the shade and dampness of the woods. The fruits 
^o^nl large clusters with black or purplish'red grapes, from 20 to 25 mms. 
inlength and about 17 mms. in crc^s section, containing a Urge seed. The 
pulp has an acid sweet taste resembling tl^t of the gra{>e. In 100 grams 
of fresh pulp, the writer has found ; 


Water 5^3 P". 

Fata 0.308 

Colouitng matter . 2.273 

Glucose 3 430 

Tartaric add 0.337 

Halic add, pectlne, gunw etc 4,331 

AJbumirtoids j .013 

Asb . . . . 1,480 


In the State of Rio de Janeiro, this plant flowers in January and 
gives ripe fnut from June to August; in that of Minas, it flowers in April 
and ripens in September. 

The fruits keep for a long time. They are eaten raw and variouscakes 
are prepared from them ; their juice, fermented, and with the addition 
of 3 to 4 % sugar, makes a good wine. A dark red colouring matter is 
also extracted. 

Tlie root of " Jaboticaba " has long been ased as a jwpular medicine 
in Brazil, serving as a tonic, diuretic and febrifuge. These properties have 
been confirmed by various l^uropean scientists {WiGGrvRS^ 1838 : \'ITau, 
1.^57), but the root is still very little employed in official medidue. 

ii36-Expeiim60t5 with New Grape Stocks at the Montpellier National School of 

A^CUlture, FTaaee. -- Ravax, , in U Proi;ris ai^moU- d lioVuT/r, 33 rd Year, No. 4 5, 
PP 437-442. Montq^llicr, Nov. s, 1916 

With the object of ex])eriinenting with new stocks the writer, in 1913, 
tabhshed a new experimeuta! field at the Montj:>eUier ^^ricultural 
Aool. The soil containeti 34 of lime, was fairly homt^enous and 
ther on the clayey side. 

ilorosis occurs in spring in varying degrees among the different varieties 
it is usually without im}X)rtance for " Riparia 

The results are given in the appended Tables 3vhich give 3 kinds of 
fonnation : 

r) the average production per stock ; 2) the w*dght of the shoots, 
so per stock, which gives a measure of the ngour of the graft ; 3) the 
. K 

irio , F representing production and V the weight of the shoots. 

his ratio also serves as a measure of the fertility of the subject ; formation 
• fruit etc. The vines under observation were 2 year-old grafts. 

Remarks. — 'Riparia CAoin and Rapt^ri% in Lot serve as standards 
‘ <:oinparison. The former remained low. 
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JVtfte' Grafe Stocks Tested at the Montpellier National School of A^riculttire 
I. Scion : Aramon. 


Nos 

oi tbc 

rows 

"T”" 

Stocks 

F 

Average 
weight 
of grapes 
per st^ 

V 

Average 
weight 
of shoots 
per Block 

I 

Ripaiia Gloire 

9l6g 

299 8 

2 

Riparia Gloire i 

700 

3*5 

3 

Rupestris du I^i 

1 283 

683 

4 

Rupestris du I/)t . 

2775 

875 

5 

Monticoia 

450 

358 

6 

Cordiiolia 

195® 

616 

7 

Rubra . 

0 

0 

8 

Candicans . 

2 350 

370 

0 

Berlandieri (6cole <ic MoatpeUur) ...... 

2 200 

491 

10 

Berlandieti Richter 

2820 

1 630 

11 

! Cinerea 

! 1 150 i 

290 

12 

1 3J09 (Riparia -Rupestris) 

1 825 

! ^50 

^3 

; 3306 (Riparia-Rupestris) 


850 

M ■ 

Rubra-Rupestris 5-2 Ravaz . 

1 56b ^ 

416 

15 ^ 

; 216-3 (Candicans Riixiria- Rupestris) 

3 *20 ! 

600 

16 i 

106-8 (Cordifolia Riparia- Rupestris). . ... 

100 

233 

17 ; 

16804 (Riparia-Monticola) 

2 216 

700 

18 i 

1 R. (Riparia-Monticola) 

* 350 ; 

190 

19 ; 

2 R. (RipariaMonticola) 

I 100 

31b 

20 

CotdiioUa -Rupestris No. i de Grass et .... 

775 

4*5 

21 

Rupestris-Rubra 51 Ravaz 

2 2b0 

460 

22 

333 (Cabernet Betbndieri) 

1 750 

600 

23 ; 

41 B (Chasselas Berlandieri) 

2 850 

' 566 

24 ; 

Rupestris du I,f>t rcuverse 

833 ■ 

180 


1.878 
3I7« 
I ?56 
3.i9t 
0 

6351 

4.480 

2.80J 

4.583 

3764 

5.2^4) 

4.201 

31^5 

1.823 

40I; 

2.W 

5035 

46:* 


Rupestris du Lot, in row 3, was planted in the usual manner ; in ro® 
4, the plants were placed on flat stones in order to force, the roots to tah 
a horizontal direction. The result of this was an i militant increase b 
growth and fructification, 

Vitts Montuola is always remarkable for its high resi.stance todilfl 
rosis ; it is incontestably superior to V. Herlandieri : unfortunately it Ucfc 
a little vigour and seems especially sensitive to drought. 

V , Cordijolia leaves something to be desired on account of chloro5ii=. 

V. Rubra died of chlorosis. 

V. Candicans did not do very well either. 
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New Stocks tested at the Montpellier National School 0 / Agriculture 
11. Scion : Aramon. 


t.f the 
ro«'4 


1>. ^ . 


33 Iv, M. {Rjparia Beilandieri) . 

3» E. M. (Rlparia Berlanflieri) . 

4.!o A. (Berlaodicri Ripsiria) . 

161-49 { Borland icri Ripam) . 

(Rupestris B«rlaadicri 6colc) p, 

Ripfiria Rupestris Ravaz 
K ubra Rupestris 5-3 Ravaz . 

Rubra Rjparia 5-4 Ravaz . , 

IkTlandicrl Rufx'stris 1-3 . 

17-37 (B«-landicri Rup«slris). 

44 Richter (Bcrlandieri Rupestris) 

(idem) 

(idem) 

(idem) . . 

riilem! 

(idetn) 

Hr-2 (Cord Rup. Jard. X Rip plal^re) . 

4 449 (144 Cordtf.ilia Rupestris X Rupestris 
5 > 3 - 3 « (Rip. Rup, No. 3 Jjeger X i.'^o . 
RuiK'Stris tlu ..... 

93*5 (couUc) 

^ 3 '*; 

I io.; 

.^r.iiiion Rupestris Oanzin* Xo. 9 . . . 


99 

6-j 

no 

31 

57 


F 

1 i 

f 


Average 

Average 

p 

wrigJit 
oJ grapei 
per Block 

weight 
of shoots 
per itock : 

J' 

1 720 g 

533 8 . 

3.227 

I 55ft 

390 

3-974 

I 320 

5:6 

2558 

1075 

3^7 

2.777 

I Jsoo 

66b 

2.727 

1 550 

525 

2.952 

J 350 

575 

2 347 

0 

200 

0 

I 533 

583 

2,946 

I 657 

700 

2.367 

3 .550 

8bo 

4.127 

2 733 

800 

3 4*6 

I 375 

587 

2.342 

2 900 

610 

3.580 

3 500 

720 

4.861 

I 95S 

791 

2-475 

3 55S 

975 

3.640 

3 

925 

3-310 

500 

162 

3.080 

I 937 

912 

2.120 

920 

(>75 

1.36c 

I 360 

760 

1.770 

1 125 

600 i 

1.S70 

916 

766 

1.190 


fo/ the Richter Bcrian- 

the same sp2l" ^ varieties of 

( tmrea is ver\* week. 

Couderc are always worthy of note. In this soil as 
J-pe of l,ii ^ ^ ‘"‘'test for this 
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New Stocks tested at the Montpellier National Shod of Ap^iadture. 
III. ~ Scion : Cinsaut. 


Nos 

of the 

Stocks 


F 

Avetj^je 
Wright 
of grapes 
: per stocks 

Average 
weight 
of shoots . 
per stock ; 

F 

f 

I 

3306 


600 gr 

783 8t 

0.779 

2 

3309 


.... 1 041 

666 

^363 

3 

:oi-i4 


250 

5»6 

0,0^8 

4 

Chiimpiii 


. . 950 

54» 

J-:72 

5 

1-3-1 


* 766 

750 

2.354 

6 

io6'S 


.... 266 

350 

0483 

7 




i 291 

516 

2.501 

8 

2l^j 


... 850 

833 

1. 020 

9 

22M Castel 


.... 1750 

858 


10 

215-1 


.... 1650 

675 

2.444 

11 

Arizofiica 


I 400 

450 

Xm 

12 

Cordifolia 


... I 300 

666 

»-95i 

13 

V. Rubra 


1 208 

490 

2.4(13 

H 

U3*U-6 


.... I ;oo 

516 

3-294 

15 

437 - 3-4 


1433 

710 

f.OR 

i6 

366 


... 2 116 

841 

2.516 

17 

Sala.' 


.... 1 266 

600 

2.11 

18 

Bertandieri Ricbter 


■ ■ ■ 3725 

590 

6.315 

19 

Berlandieri Rupestris No, i , 


.... 1750 

866 

2.0:0 

20 , 

1 

1 439-69 . 


.... 560 

8t'>6 

0.655 

^583-7 


.... 3 066 

666 

4.603 

21 

H.N, 18-49 


. , , , 600 

740 

o.Sio 

22 



... 766 

450 

1,70: 

27 

H. N, 19-52 


1 266 

44 » 

2.5;>> 

24 

6266 


. . . . : I 291 

1 266 

1.014 


216-3 a Castel hybrid ; Solonis by Rupestris du Lot, Interwtin? 

106-8 is very weak here, 

18 804 is a hybrid obtained by Castel from V. Riparia and an iinp«S' 
V. Monticola. The writer regards it as superior to Riparia-Rupestm ^^ 
its resistance to chlorosis ; he has been c^ing attention to its quaiitie 
for a long time past. 

I R. and 2 R. are pure Riparia Monticolas ; their chief fault lies » 
their lack of vigour, which hardly exceeds that of Riparia. On the othti 
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}iari<), they are much superior to Riparia Berlandieri varieties in their 
resistance to chlorosis. 

]-, Grasset's Cordifolia sufJers from chlorosis. 

Rupesiris Rubra 5-1 was obtained by the author. Normally, it is 
very \igorous but it is not suited by chalk. The hybrids of this group 
should be studied in other soils. 

^^33 and B are well known Vinijera Berlandieri varieties. In this 
exix riniental field they are ver>' eipial in v altie ; any slight difference that 
may exist being in favotir of 333, These 2 varieties suffered somewhat 
from ilrought. 

The Riparia Berlandieri varieties 33-34, 420 A, 161-49 Couderc 
show the same resistance to drought here as they have done elsewhere. 
Greater vigour would be an advantage. 

The Rupe&tris-Berlandieri varieties are much stronger and also possess 
high resistance to chlorosis. Some of of them will undoubtedly find a 
ill French vineyards. 

The production of the French -American hybrids : 93-5 ; 1202 ; 
Tvxzix No. 9, leaves room for improvement. This is partly in conse- 
quence of their great vigour, as some of them had their shoot-s broken by 
the wind, 

The vineyard grafted with Cinsaut is older, the nature of the stock 
exiihiins the feeble production of each .shoot. 3306 is still more vigorous 
than 3309. If the quantity of fniit is less, it is l3ecause, on account of its 
position, it suffered more than its neighbour from the visits of passers-by. 
lor-iq i< very weak. 

(hampin is vigorous, but unfortunately incapable of practical use; 
I2vi is not suited to this of soil which is too rich in lime ; 106.8 is 

“•till very weak. Rows 8,9 and lo are occupied by hybrids of the same 
poiip : 227.1 seems snijerior totlie others. Berlandieri Rupestris No. i from 
the .Mont|}ellier Schriold is equally interesting. 

Coxci.r.siox.'^. - In the clayev-Iinie s<jil under consideration, the 
following varieties are worthy of note for their vigour and productivity : 

Rnpesiris du Lot ; 330t) ; 18-804 ; Rupestris Berlandieri and especially 
Sos. (i<i and no, Richter ; 41 B and 333 ; 93-3. 1202 Couderc, and 
^ramon F.anxin No 9 ; 216 and 227- r C.vstel. The highest yields were 
^ven by B. RichteR : 227- r Castel ; Rupesiris du Lot on stone ; 3306 ; 
rib-3 ; 18 804 ; 41-B : 99 and no R. etc. These results only refer to the 

f rst year of protluction ; it is possible that in subsequent years they may 
f different. However they may well be borne in mind without there 
iniieh chance of serious errors occurring. 

j; - BlaiA Popbrs, — .A. iu TfanS9Cti<mi of f hr Royal Sc<itfish ArboricaUitral 

t Vo] .vxx, Part I, pp. 14 FV. IC^burgh. January iqi6. 

A study of the numerous types (species, varieties, sports and hybrids) 
the iuiropean black poplar [Populus nigra L }, and of the north Ameri- 
n piplar (P. delioidea Marshall). 

The glabrous land of the European black poplar (P. nigra var. txfica) 
strirtly limited to southern and south-eastern Europe ; it is rarely 
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cultivated in Great Britain. Its fastigiate form (P. ni^a vat. ifaiioi) 
which is the characteristic Lombardy poplar, is probably a sport, As i* 
well-known, the pyramidal, or Lombardy poplar is nearly always of th( 
male sex. the only female Lombardy poplar with truly fastigiate habii 
known to the writer is in Kew Gardens. The rare female poplars reported 
as occurring in Germany from time to time are due to hybridisation. 

The other principal variety, P. ni^ra var. beiuH folia, is distinguished 
by the dense, short pubescence on its twigs ; it is apparently wild in southern 
England and throughout France. Popuhts plantiennsis is the fastigiate form 
of the pubescent black poplar. 

The north American black jiojdar differs from the European s|K-des 
in the shape of its leaves, and the presence of cilia on the margin, and glands 
on the base of the leaf blade in front, as well as in various floral characters. 
The writer distinguishes 3 geographical vaneties : P. ^eUoidca var. monili- 
jera Henr}*, from the north-east of North America (i), P.iieltoideawix.wi- 
dentalisi, Rydberg, from the prairie region ; P. delioidea var, mi^souriemh 
Henry, from the south-east region. 

The black poplars which are cultivated for timber in France ami 
Belgium, and also in England, are almost invariably of hybrid orij^nn 
being criTsses between the alx^ve-meutioned forms of the EurojX'an and Ami- 
rican black poplar, They have been propagated on acx'oimt of their ixceji- 
tional vigour. The cliief are : Popidus un^alatit Aiton (P. deHouiea \ui. 
w/ssojf^ic’Hsis X P. nigra \i\r. ivpka ) ; Popithts $eroiina Hartig {P. ' 

var typica x P. deliouiea var. mmifijern ) ; Popuius regencraia Scluuidw 
(iV.) ; Popidus Eugcnci Sini(m-Louis {id.) ; Popuhis marilandica Bose (Kf i. 
Popidus Henryanu Dode, Pvptdus rohtisla Schneider, Poptdus Lloydu Hem 
of obscure origin. The writer discusses the origin of all these hylind: 
their characteristics and botanical characters, He also gives sr)me i literal 
ing information respecting their dimensions, and describes a wonderful tm 
of P. Eugcnoi which appears still to growing rapi^lly, and measured who 
81 years old, 150 ft in height and 23 ft in girth at 5 ft above the ground 

tntil lately, all the hybritl ^xiplars in cultivation were the result 0 
accidental crossing, but the artiticial production of fast-growing hyhnd 
is now being attempted. The most interesting, so far obtained by Prof 
Henry is P. generosa (P. angidata Ait, :< P. trichocarpa Forr. and Gray.tb 
balsam poplar of the Pacific Coast) (2). 

At the end of the paper is given a ke\' to the Black Pojdars, reproilncd 
from the writers work "The Trees of Great Britain and Ireland' 1^*^^ 

VII, 1913}- 


(1) Its hybrifls are usually contused with the varieties P. MomUfm Mi. aH'i I’j 

Mchx. ’^£1) 

(2) See B. No. 31. (£d.: 
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Tbe RMtoifttlon of FonsU DevtsUted by fhe Opentiou (rf War. - jolyej a , 

;l>rofesgor at the Ec^>lc Xatiotiale cks Eaux et Kflrels), in La Nature, No. 2256, pf» 401* 
f.> 6 , figs- 1*7. Fafis, Dec. 23. ifjtb. 

Th,; North Hast of France is a w^ll wooded region and it is natural 
that tuimerous forests should have suffered as a result of the oi>erations 
of ar. However, though tbe damage incurre<j may have been great, it 

not follow that the forests must necessarily be destroye<l. 

A forest is not merely formed by the sum of the plants living therein 
but also by the forest soil, or primitive soil modified b>' the existence of 
thf forest, ami by the sum of the plant and animal life there develoj^ed. 
Th* “ tHat boise " (wooded state) so produce<l represents a valuable ca- 
pital and it would lx.‘ a serious mistake not to utilise it as soon as p^)ssible, 
for this state or condition, though surviving the destruction of the forest 
piopulation. does not last for ever. 

There are two metlnxls of regenerating a forest in these conditions: 
(iiic natural and the other artificial. The former is not profitable. Ixung 
tf>o l(Uig, whereas the interest of the owner lies in obtaining commercial 
timlxT from his forest as soon as jvjssible. 

Thc first point then to establish in restoring a forest damaged by war 
whether the injuretl trees are definitely broken or merely bruised. In 
the first caS4? the>' must lx‘ cut dowm le\'ci with the ground and, i)rovjdeti 
the species is a decidnoiis one and nr»t too old , new sh»x)ts will then emerge from 
the stump. On the other hand, if tbe tree is a evmifer, no sho<Jt^ will be 
f'>ri[ie<l, but l>y cutting flown the tree the daJigei (?f encxmraging insect 
pirasites will lx* avoid.c^l. In the stvfjufl case alstj, felling is almost alw’ays 
jdvisal'le, for a mutilated tree is not likely to ])rf)rluce healthy wcKid, 

A" a result of the felling, gaj)S of greater ftr less extcuit will occur. 
Tlkse it will be neev^sary tfi fill u|f b>’ meaii'i of appropriate sp.x'ics : a) 
viioni raging the natural rexx/nst ruction of the huest witli wild sixvies, or 
at rmy rate not imixding the same by aji exa^ssiN’c amount of co\er ; i) 
oijwhlc of furnishing within a '^hort }xrioti g(K);i marketable tinilxr the 
sile nf which will enable the ];ro]>rietor to put back the forest in its origi- 
fl-'il state . 

Vfxt, the J following cases must lx* cousideiefi ; 

I) bV/fix '»/ luri^e - Wdien the removal of daniagt**! plants 

?;uv' a very big gap, it is advisable tf> plant not mertiv’ a teiiijx)rarA* but 
:lso ;i ro!)ust sptxies with liglit sha<Ic in order to allow tlie rcvonstitiition 
<1 the original s))ccies (oak, hornlxxun. maple, ash, fir, etc,). The niajo- 
ity of pines fulfil tlicse requirements, the Austrian pine is particularly adap- 
ri to a thin chalk soil ; in saiuly soil, on the other hand^ Scots Pine 
W‘s Ixst ; Pihits liunJsintiii bamb. in s])itc f)f the small value of its wixxl 
s also rexonimended on acc’ount of its great liariliness wdiich favours a 
Hiick recovery. As these .sjrecies all refjttire light, the plantations must 
X‘ fiiirly tlnn, tlie trees 5 to 10 feet apart. 

Clearings must then be made in .succession and in this way, while 
>ht<iiniiig an easily marketable product, the forest will eventually be com- 
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pletely reconstructed and rendered capable of again yielding marketable 
timber in its turn. 

2) Gaps 01 very small exteiit, When the gap left bv' the removal 
of the plants is not above twice the height of the sunounding trees in 
the use of pines, which require a particularly large clearing, is not possilih*! 
However, as the object is to plant trees capable of early utilisation, tb.ere 
are other species of conifers answering to this rerpiirement, and anmn^/ 
these the fir and spruce are preferable. Though they give a very tlii^k 
shade, the pyramidal shajx: of their summits will give the minimum of in- 
convenience to the surrounding trees, es}>eciaUy to the deciduous sjKxics. 
The fir is most advisable from the cultural point of view and the spruce 
from the commercial standpoint. At the same time, this would bv the 
best way to establish the tir in forests of deciduous trees and could only 
add to the value of the forest as a whole. 

The writer also rvcommen ls the white fir {Ahies comolor Idndl. and 
Gord.) characteristic for its hardiness and rapid growl h. The worxl, how- 
ever, is mediocre though perhaps not more so than that of the fir cultivate] 
at a low' altitirde, The Douglas fir (Pirwiiofsnga Don^lasii Carr.) nh^ht 
also be recommended as it furnislies a first class wotmI and grows rapidly, 
but there are doubts as to its hardiness. In this connection the tested lV 
lorado variety might l>e hnirne in mind, though it grow’S less rapidly 
If, finally, other deciduous s]iecies are j'referre^l to the conifti 
mentioned aliove, one might use for the big clearings, bin.di and false ue£ 
cia instead of pines. On the other hajid. in the case of the small gisp 
beech, or better, ash, inigh.t he plantiil instead of firs and cs|x?cially sycd 
more which can do with a fairly |)oor ainoiuU of light (i). 

159 - The Importanee of Robtnia Pstudo-Acaeia L in the Afforestation of th 
Steppes in the Province of lekaterinoslav (Russia). - Ko.ivriniKoin, .\.i<'Kr .ait;t|> 

(KOLtSNlKOW, .\lEX.VNDEB), in ^'r.lhrh'ni' XoiHitt*l»r <0 » /} ihrii^tKh'meo (.Krifii,.:;? 
and Syhiculturf], Year l,XXVI. Vttl. CCIJ, ]|>p. I'etroRTinh June OjO’. 

The afforestation of the Rnssian ste})i)es was begun in the first hal 
of the rqth. century, un<ler the immediate intluence ex<'rcise4l hy thv ide 
of creating better climatic conditions in tho<w* regions. In tire history 0 
this movement, the cultivation of the Robinia in purely forest tjhantation; 
(this tree Ireing first iutroiHiced into Soutli Russia in the time of Cv-nr^ 
ixi* II. and cultivated as an ornamental ])hint) marks an imixu-tant vp:!! 

In view of the easy reproduction, rapid growth and success of is<rlate: 
plants of Robinin it was considered. cs|)eciaUy tow^ards iSR*, as tire 
suitable species for the afforestation of the stepiies. For example, in : 
forest properti^^s alone in the vSouth Russian steppes, from 1H74 to n’''M 
there were 558 hectares (1 hectare -- 2.^7 acres) under Robinia, and :r 


(0 See; A. Jot YET: i) I^a reslauratitm dts furCl» tk-\*ast^es par Ic9 faiU (It sucrrcA 
La VU a%mok et ruraie V. pp. 241-246, 2 figs, 0^15 ; ~ 2) TraiU- pratl(|uc tW sylviojltarc 
Appendix. 6,191; 1916;— G. Demcsuaikc: i) La restauratiyo dc* fortts dCvastccs pxf 
guerre, in Repui Eaux et Ftrrils, LIV, pp. 222-2:8, 1916 ; — 2} La reparation deft 
(le guerre acx forfits. Ibid, pp. 349-353 * 



FOS£STfiy 


257 


oilier properties in the same region the planting of equally large areas was 
coiitimplated. However, the partisans of the Robinia were soon unde- 
ceived, for after the vigorous development of the initial years the pure plan- 
tidiotis of this species {after some to ro years) began to decline and even- 
tually eveji to die out. 

Tlie cause of this instability of pure plantations mast be attributed 
to the requirements of the Robinia which needs a large amount of light 
anJ can only prosper in such plantations when conditions are particularly 
;avourable and when the strong competition of other plants is eliminated 
with poor flora). On the clayey tchernoziom, where there is an 
jbiHidant growth of herbaceous plants, the Robinia has been incapable 
of forming plantations of big trees owing to the early thinning of its 
foliage. Its feeble shade favours a strong development of grasses and 
suh^eijiiently the formation of a turfy layer which eventually in\-olves the 
total failure of the plantation. Excessive crowding is also laigely 
rtsponsible for such a result. The effect of frost has only been felt in 
loo low situations. 

In the Department of Komisarovka in the to rest a! domain of \’erkh- 
nttlnicprovsk (province of IekatertnosIa\'), during the |>eriod X877 to 1885, 
■i;5 licctares were devoted to pure Robinia plantations, and 7 hectares to 
iRolmiia with kcr Negunio. At the present moment this area is 146 
lha'taros. In the forest histor>’ of the Departinent of Komisarovka the 
' i’lifiwing perhxls may U* identified : 

Lmrinij tki’ from iht iiu^Ututloii of the in up till 1 SS 2 , the 

prt^lnmlniltes bl pure plmUitions ami is rarvh ass^xbUed with Acn 1., 

Purinn pi-rtod : from to the lea'ling place is taken by plantations of elms 

,a [:i«h, the oak bcitik cultivated merely as an cxiHTiment. 

Purine thi j*"*! ptiiod: from r888 to rSo j, the planUitions have a mixed character and an 
r::iortJnt place is <xx.Tipicd by t>ak. 


SifU'C the oak has attracted still more attention and at the pre- 
fetd d:iy represents the principal s]K-cies. All the care of the forester is 
voted to the oak. At the present time, in recent plantations in the 
rest domain of Verkhneclnieprovsk, the oak constitutes and some- 
rues e\en 50 '^0 of the wliolc plantation. 

After itSg5, the culti\ atiou of the falseacacia was completely abandon- 
1. not only in pure but also in mixed plantation';. It was only after 
when the success of its a.ssociation with oak and ash was noted, that 
wa.'; :jgain iutrodiice<l chiefly on account of its (jualities as a protection 
T young oaks. 

At the pr^nt time, the extent of these plantations in the Pepart- 
itnt of Komisarovka is 48 hectares. The type of plantation Is not yet 
^finitely settled ; the Robinias are (Wanted in lin«, either alone or aller- 
iting with other specif. In the latter case, when the oaks are cleared 

Robinias are cut down to soil level and in the .subsequent life of the 
latitation merely act as undergrowth of secondary’ importance. When 
in lines the r«il object is to obtain a sufficient number of plants 
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to distribute among schools and the population generally, which require 

large time, in mixed plantations of Robinia. it is usual to k-avt 

the land to cultivation for at least . years. In the autumn preening the 
year of plantation the land is ploughed to a depth of 7 inches and left du- 

''''^n'sprirg"'before planting, the land is harrowed and after planting, 
when the weeds begin to ap}>ear, the rows are cleaned by hand, the cul- 
tivator l->eing used between the rows. During the ist and 2nd years tin^re 
are four cleaning operations of each kind; diiniig the 3rd year, three; (hi- 
ring the 4th vear three \rith the cultivator and one by hand. After tk- 
ard'^or 4th vear there is no further cleaning as the crowns of the trees k- 
gin to overlap and the weed growth disapi>eaTs automatically as a rc'-nlt 

of the shade. ^ , . . . , 

When the crowns begin to overlap and tlie s|>ecies of more rapid growtii 

than the oak begin to hinder tliis latter, they are cleared away. Thisi. 
eenerallv done in the 3rd year after the crowns have begun to touch. 

The writer gives a profit and loss account based on data from the ar- 
cliives of the Foresta! Department of Komisarovka relating to pure plan- 
tations of Robinia made in 1.S77, 1-etween the lines of which oaks were s,«- 
in the 2ud vear, subserpientlv Ijecoining the pnncipal siiecies, Calail; 
tine the annual interest at t the following results are obtained ik-i h« 
tare {i franc per hectare - nearly 41/. (lef acrel ; K xi>enses of laying Am 
pure kobinia plantation lot.fHi fr.,and up to ipl.i; 455 - 7 « fr.; ciiltivalie 
during first 4 vears (1st year, 3210 ir. - 2nd year, to.2() fr. - veai 
3S (x) ft - 4th vear 23.30 fr.), up till nHS : <*.51 fr.: expenses for seed an 
cultivation of oak, ui* till I <)15 : 48 fr. The total exi>enses amoiiiil t 
n5.}.7U fr. i>er hectare. As regards profits, the net gam from the sile* 
the Robinia alone, up to iqi^i 700.40 fi. j>er hectare , the oak \shic 
has replaced the Robinia would give, If cut, at current juices <| 0 >i 4 '>!i 
per acre. 

According to these data the income from one acre ot land lia^ -w 
as follows: 1) the lowest i>^hi fr.) for the pure Robinia plantation 
better (— 7,70 fr.) for the plantation of oak alone ; 3) better jti 
fr.) for the mixed jilantation of Robinia and oak. If. in deterw 
ning the income the annual interest is reckoned at 3.5 or at 3 ii^ |‘ 
first case it is negative (— 2.30) aiul, in the second, it is jx'isitive ( - " j' 

As regards the j:>eriod of maximum increase of timber pr^xhictio 
there are no data for the j)ast. but it is sujiposed U) lie between 40 and: 
years. 

The writer summarises the exjx;riment of the forestal depart jncii 
Komisarovka as follows ; . 

On the clayey tchemoziomthe Robinia has not proved capable 01 * 
ming plantations of big trees. Plantation of low trees may live if tk > 
cessary^ thinnings are carried out at the proper moment. Such pw’’ 
tions may even be profitable if there is a demand for the wood the) f 
duce. However, the cultivation of such plantations is only of seow a 
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jnijiortance. The principal fact to note is the favourable action of the 
Kobini^p evidently due to its biological proIx^rt^es, ujwn the development of 
the forest species which live, either contemiKjraneously with it in the same 
plantation, or upon the soil previously occupied by it. For instance, in 
the most recent plantations in the above-mentioned (le])artment, on land 
priviously occupied by the Robinia, both oak and ash develo|)eti in equal 
measure, although it is general knowledge that the latter itsualh- de\’elo]7S 
more rapidly. Similar phenomena have al.w l,>een oljserved in planta- 
tions of Robinia associatetl with oak aii<l other species. Thas it is with 
regard tg, its properties as a leguminous plant that the Robinia requires 
stiuly. 

'I'he writer finally reconmiend.s, for trial i)iirjx»ses, the introduction 
i)f s])ineless varieties of Robinia such as H, Pseudo- Ac Lid tf Diermis and R. 
l^scudo- Acacia umhrucitlifera. These \^arieties are less exigent with re- 
ijarr] to their requirements in the way of cuIti\ation and, further, seem 
DKire resistant to tlie new enemy of R. P^icado- Acacia i. e. I.ecaniion ca~ 
preae {I). Research on the biology and control of this insect is required. 


HYGllCN}-: or IJVK STOCK. 

]«' The Treatment of Enteritis parstnbercutosabovis specifies by Methy- 
lene Bluet-;. — StuTE, ill hicritn Jiirarzfhchi: \\ <rchinc!^n!l, ViKr jr. N". V'. J/ 
fkrliii, n, I'dO 

In September iqib, the Author fouiul that the disease callerl Ente- 
Tiiis paf'fduherculosa hods specifica liad caicsed serious damage in a herd 
of 40 COW'S in West Pnissia. Resides tlie disinfection of the shippions and 
isolation of infecterl animals. 2 grains of Hokcust methylene blue were 
oniertil to be gi\'en per head on each of 3 consecutive rlays. Fight da>s 
after the first treatment, anotlier was given, using the same amount. The 
animals under treatment gradually recovertni and increase^l in weight. 
Judging from this result, the writer advises the study of the therapeutic 
.aliie of methylene blue for this form of enteritis, as it is said by Martens- 
rtXGKRNHArsEEN tn be efTtx:ti\’e against swine fe\-er. 

'>1 - Lupines IS Poisonous Plants, m.^ksh, c n ci aws<in, a. n. uni i; adm nag 

in f S, >>1 ,1 N' {4 jiji : {ii' \ jiUito W',4-hin5jt«'H, 

Ilt-'tfinljtT 5, KUO, 

bu pi lies have been cultivated and used from the time of the ancient 
Greeks and Romans, but their poisonous projicrties have been recogni^^ 
mIv in vor>' modem times. Hea\'y losses of domestic animals were reporte<l 
n northern Germany in 1872 and the succeetiing years. 

While chemists have shown the presence of poisonous alkaloids in the 
lupines fdcxtrorotatory-lupaniii, inactive lupanin, lupinidin [identical with 
sparteinl, oxylupanin), the losses in northern Germany have I^een con- 
sidered by investigators {KChn, Roloff, Arnoi.d and Femke. Arnold and 


Sve li. jan. 191“. N* JO). 

(2) See IL So. 8;;. 
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SCHNEiDEMtlBL, Damman) OS due uot to the alkaloids but to a hypothetical 

SOEEMAEN' showed the presence of alkaloid 
in American lupines (Liifiniis smceus, L leiicophytlys, L. cyan^) and ixnnt. 
edto the probability that most, if not all, of the iKUSoning of^’e stek « 
America was due to these alkaloids and not to ictrogen, These alkalcds 
are toxic or fatal if a sufficient quantity of the plarrt .s consunred but they 
are haniiless if the consumption is below a certain hnut. Up to this point 
the lupines mav be a useful foo<l if due precautions are observed that the 
limits are not suqiassed. The alkaloids could also be largely remond by 
leaching with water. From Soij.mann's results the following conclusions 


are drawn ; , a. ■ i 

1 Feeding with the lupines does not produce any symptonvs m ral>- 

bits and guinea pigs, as a sufficient quantity is not taken in tins maiuier. 

2 The injection of extracts, by stomach or skin, is fatal n suuicK*ntly 


large doses are used. 

"K. No ictrogen was found in any of the six specimens. 

4. The toxic constituents are alkaloidal and seem to agree with those 


of the Euroiieau species. 

5. These alkaloids produce a stimulation and then a paralysis of 

the following structures : the respirator y and vasomotor centres, some con- 
vulsive centres the vagus end mechanism and |>erhat>s the vagur centre. 
Large doses given intVaveiiously paralyze the heart muscle. The convul- 
sions do not appear to l>e ])urely asphyxial. , ^ , 

6 . Pronounc'ed symptoms are seen only when almost fatal dosusart 
given • smaller amounts do not produce any consjiicuous effects. WTien death 
does not occur acutely, there are no late effects. Re|>eated administration 
has no influence on the action. 

7. The cause of death is paralysis of respiration. Death occurs, mtli 
hvpodenuic administration, in 12 minutes to 2 ^.* hours. When given by 
stomach, in 10 minutes to flU ht.urs. The symptoms set in only shortlr 

before death. . . 

8. The fatal doses for rabbits by the sflomach. figured for the 0Ti.i,nna. 
dnigs, are as follows : for the sc*ed of Lttpinus scriceus and L Uttcophmi. 
between 30 and 50 grams per kg. ; for the seed of 1 . cyaneus between and 
100 grams per kg. ; for the hulls of L. cyaneus and L. sertceus, o\er loc 

grams per kg. • a ■. 

9. The fatal dose of the crude ulkiiloid for rabbits. ga.strtc adinini> 
tration' lies between 1.2 and 2.4 grams per kg. ; for rabbits. hypoderiuK 
adniinistration, between 0.123 and 0.246 gram tier kg. ; for guinea 
hypodermic administration, between 0.062 ando.i gram iier kg. ; for 
intravenous administration, about 0.012 gram per kg. 

10. The fatal dose for rabbits is between 5 and 10 times as large whei 
the alkaloids are given by the stomach as when given intravenously, wc 
nea pigs are more susceptible to the alkaloids than rabbits when the ^ 
tions are administered hyjiodermically. 

11. In the treatment of the |X>isoning. artificial respiration was onu 
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tjscU ss. Gpod results were obtained with potassium permanganate, diure- 
tiij, and tea. * 

Kxtended field work (from 1909 to 1914) has verified the conclusions 
yt SoiXMANN and has shown that all aerial parts of the lupines examined 
(l_ comaius, L. myrianthus, L. leucopsis, L. argenUus, L, lencophyllus) are 
joistmous, the seeds being the most toxic, then iu order the pods and leaves, 
This has been confirmed by preliminary exiieriments with extracts upon 
mice- 

7'lje toxic substance is excreted by the kidneys ; the intoxication is 
jiot cumulative, and animals may eat comparatively large quantities with 
DO ill results, if the toxic limit is not reached at any one time. Inasmuch 
as the toxic and lethal limits are nearly the same, the prognosis for jK^isoned 
aniitiiils is not favorable. 

There is no form of remeilial treatment that can be used advantageously 
;oT range animals. Poisoning in most cases can be avoided, even where the 
plant is abundant, by careful handling of the flwks, esj^edal care being 
taken to see that hungr>’ sheejj are not grazed on fields w’here there is much 
lupine. 

)' 2 The Effects of Feeding the Proteins of the Wheat Kernel at Different Planes of 
Intake. • >U'Cf>Lei;M, i;. V,, Simmoxos, N. iinU Vitz, W ., in I hr or 

I ' ■.m-.'itfy. XXVIII. No. i, p|/ i~ Diii^rruins, HiUtimor*-, JM., i Jcccnjticr 

It has nott' l>een fully established that there are great variations in the 
ikilogical values of proteins from various sources, w'hich dei>end uix)n the 
iK)]K)rtious of the amino-acids they >ield on <lige^tion. (Mc.Coli.vm, E. 

T/ir journal of Biological Chenmirx, 1914, XIX. 323 ; Mc.Cou.I'M, 
‘.V, and lUyis M,,iW. 1915, XX, 413: Osuornk T. B. and Mendel, 
. B. \hid. 19x5, XX. 315) (i). It is not yet apparent whether an animal 
ras well off physiologically with a ration, otherwise sati.sfactorily constituted 
U!t containing a high content of protein of low value as with the same food 
nixtiire with its low' grade protein replaced by its biolc^cally equivalent 
liiituint of a much better protein. In the flresenl paj)er the writers at- 
|eni{it to throw light on this problem. Their exj?erinients were made with 
l&k The results are siimmarize<l as follows : 

I. In agreement with former exiK.'rience with the feeding of diets 
viiig a high wheat content emphasis must agiiin be laid on tlie marked in- 
r}‘ to the progeny which results from such restricted diets. 

z. The writers were unable to make up a ration containing wheat 
fttcins only which wjis adequate for the rearing of the young, although the 
otein content was varie<i from 6.5 per cent, to 47.98 per cent. Over a 
k range of protein content growth approximated to the nonnal, but 
f>nonticed injurious effects of the ration w’erc rex ealetl in the reproduc- 
w reconls only. 

j. The addition of 10 jjer cent, of casein to a ration which contained 
>33 {x*r cent of protein from wheat, and wliich was satisf actor}- with re- 
to all dietar>- factors other than protein and an inherent toxicity, im- 
the ration in a marked degree. 

(I) See also B. iyi5. No*. 73 aufl 73. {BJ). 
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, Growth was not interfered with by including as much as 40.45 per 
centtfwLtvroteinsinthediet, but on this the young cduld notbcreard, 
V Growth was normal and the prmiiiction of young was good 0,. a 
a- a. .ft ft! T>*»r cpiit of proteiii , of which 43-0 per cent, wascasiin 

3 rS" 1* ^ rh, .1 * .. - * 

v"lg on this diet has not yet been definitely ascertained, but would 
; r ?0 be due in great part at least to the shortage of the supply of the .hrt- 
ary factor B, the sole source of wliich was the 3 J per cent, of wheat in the 

foorl ,5 pe, cent, of whole wlieat as the source 

of the water-soluble B, suffices for the completion of gro^h in the rat an 
rpromotes well-being as to induce the prmluction of a nearly noruial 
number of voimg. The amount of this substance is not great enough to 
enable the young to develop to weaning age without causing prono„.,c«| 
nem)us disturbances which end in death. 

'■rainH. liaUliuurf, M‘I., Ut-'tfiitlKr, laiti. 

In the present paper the writers jiresent the results of a sTslen.aUc 
series of exiieriments with ground maiie in which single nr niultisue addi- 
tions of purified food substances were made These- included protm, 
inoomiiic salts, and butter fat to supply the umdeiitihed dictan factor, the 
fat-soluble A. Numerous experiments have shown that the wcoiul a- \tt 
unidentified dietarc' factory, the water soluble B, is funiislied m gi«t 
abundance bv even 70 per cent, of maize in the diet. ^ 

The method of nriK-ediire was similar to that descnbe.l*by the wn.ca 
in connt.ction with their studies of the dietary deficiencies of wheat, rav an.) 
wheat embrvo (i) and the results make it clear that the dietary prnjertn| 
of the maize kernel are very closely similar to those of the whc.it kend 
The exjieriments were made \jith rats, Tlie conchisioiis are sum.namd 

bv the writers as follows : . * i .-.j 

' I The proteins of the maize kernel omtain all tlie amino-acids 
for growth, blit the proportions of certain of them are such that thti .s 
not ntilizable to a high degree as the sole source of jirotein. When .. w 
factors affecting nutrition are properlv ailjusted, growth has occiirio 
atxmt two-thirds the noniuil rate over a iwriod of h or 7 months <m .!■» 
in which all the protein was derived from 01 per eent. of ground m-iiic 

the ration (9 ])er cent, of N '' ^ ^ 4 tiJ 

2. The maize kernel contains both the umdentifietl (lietar>; factor^i^ 
fat-soluble A and water-soluble H. The former is present in too >iii 
amount for the maintenance of ^ro\v'th at the niaximum rate in rats, an- ^ 

gardless of how satisfactorily the maize kernel is supplemental tn _ 

respects, failure of perfect nutrition will su|jer\-ene within a few mon 
unless some foodstuff containing the fat-.soluble A (butter fat, certain <> 


(I) Me cor I.VM K . V, liiKl D.VVIS, M.. Tfi^ Journal nf 
p. 6iv^>4j- See til'll />. I>i:c. ni6. 
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fats, leaves of plants, etc.) is supplied. Hot alcohol extracts the fat'Soluble 
from the maize kernel. The low content of the dietary A of maize was 
»u])i'Iemented whit an alcoholic extract of maize and development was in- 
iuced more closely approximating the normal than without this addition, 
followed by reproduction and rearing of the young. 

3. Like other grains which were stutlied, maize contains an abundance 
of the unidentified dietar}' factor, the water-soluble B. This is made evident 
bv the fact that the maize kernel can be supplemented so as to produce 
noriual nutrition by the addition 0' a suitable purified protein, inorganic 
valts, and butter fat, none of which carry' the dietary factor, 

4. The inorganic content of the corn kernel is not of a character suitable 
I for tile promotion of growth. It was found necessary' in all cases to make 
salt additions to rations deriving their inorganic contents principally from 
this source, regardless of the nature of the other purified fooii ingredients 
added, Ix^fore growth could take place. 

5. The addition of purified protein and salts or of butter fat and salts 
' 0 the maize kernel fails to induce physiological w'ell-being throughout the 
ife of the animal. The addition of protein and butter fat without salts 
orms a poorer food mixture than the pairs of additions first named. 
IVhile pigs grew during several months when the diet W’as restricted to 
the maize kernel fortified with additional maize j^rotein (gluten feed) and 
Inorganic salt additions perfectly normal reprotliiction has never lx*en ob- 
^‘oed on such rations. Young were lx)rn but the mother failed to rear 
them. This ration was directly comparable with tlrat of the lot receiv- 
ing the ration ; maize 73, casein salt nu'xturc 3.7. agar 2. de.vtriu 3.1 jjer 
;ent. : the dextrin carried the alcoliolic extract of 5 grams of wheat embry'o. 

The ex])eriments here reported with rats confirm the writers' pre\ious 
jbsen'ations with swine on certain rations derived solely or principally 
Irointhe maize kerne! and extend the ex|X'riinentaI data relative to the 
[iiantitarive values of the maize kernel as resjx^s the several dietary fac- 
firs. The results of fi*eding higfi [jlant^s of intake of maize proteins will 
)e published later. 

The writers attenipteil several times to nourish > oiing rats with a diet 
!Ktricte<l to the genii of the maize kernel, and to mixtures of the maize germ 
ind whole ground inaize in se\'eral pro|>ortions. These attempts have been 
Iniforndy unsuccessful. Two samples of germ from different dealers were 
[niployed. It is not certain just what treatment these had received, but 
[loth ap^xared to be wholesome product. s. It is e\ident from these trials 
lat it i.s not easy, if at all i>o.ssible, to make up a satisfactory* ration 
holly derived from the com kernel and its parts. The nature of the 
letary- deficiencies of tlie corn germ constitutes a problem in itself. 

>4 The Normsl Duntlonof H«at (Oestrum) In Cattle. - ^ ari. RArMnvn, in 

■‘t .i’W. liip. SUtiion, of PrrJ^r^-ss Anitfuti }}u!iKin4ty Itt, c\U ;« I'lis, 

Xf' PP- t)rono, Maine, i nS. 

The agricultural Station of Maine has extensive data l)earing on the 
nratioji of heat in Cattle. These data arranged in the table show, for va- 
trms breeds, the number of hours that elapsed between a) the time when the 
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breeders observed that the cow was in heat and b) the time when she was 
5er\'e<l by the bull 

From this table the following constants were deduced : 

Average number 
•A luAjrit 

Discovery of heut to scr^ict. 6-357 -t 0,134 his. 

Htaiulard Devwtiou .... 5 7J7 ^ 

Coefficient of VariaUoii <f0.2S\M.A ix-nt. 

From these data it appears that successful fecundation of the cow may 
iccur as many as 41 x hours after the onset of heat. The value of x is 
lot quite certain, but it is probably small While, in isolated cases, scu- 
lessful service after as much as 41 hours may occur, the majority of success- 
ul services ocair at much shorter time intervals. In fact, over 79 jx^r cent. 
)ut of 834 successful ser\dces occurred within 10 hours after the onset of 
iestruin. 

There appear to be no important differences between the different breeds. 

Further W'ork on this subject, in which succe^ssful and unsuccessful 
services will be compared, is now in progress. 

63 - The Future Utility of the Pesslna Method for Determining the Age of Horses - 

J tls>ELHOIiST RunOLP, ID Kuhn- Archt: \ V<;1. <>, SctuiKl flaU \ <.l. pp. HiiUc 

;i. S, Jijib. 

The Pessina method for determining the age of horses by their 
ettli is about a hundred years old The method has often lieeii severely 
Titidsed but without effect. Of late, age determinations of horses whose 
ige was known have shown that the Pessina methed is only trustworthy 
I'ithin wide limits. The researches of Hktnze, Ackerknecht, and Muller 
ItkI J>chwerdt may be mentioned in this connection. 

The writer has made a thorough e.xamination of the incisors derived 
oni the skeletons of 42 horses and mules the ages of which w^ere exactly 
nown. He has also examined 12 entire skulls of solij)eci.s bred at the 
ootechnical Institute of Haile I'niversity and of w^hich consequently the 
£;es were also known Finally, records w'ere taken of the dental measure- 
lents of a large number of horses, asses and mules, still linng and of 
nown ages. The measurements were taken by means of a specially con- 
Iructed r^ile. 

The results obtainetl are compared with those of Pessina, The cou- 
lusions may be summarised as follow's : 

[ i) In many cases, the observations on the cups (infundibula) in the 

i owns of the teeth are not in agreement with Pessin a’s data. The majo- 
of times, the age determined in this manner is in excess of the reality, 
depth of the cup, particularly, is quite irr^lar. 

2) The cups do not always disappear from the incisor of the upper 
ft in spite of these being the longest teeth. It was by no means rare 
find more or less distinct traces among these teeth, whereas the infundi' 
had practically disappeared from the comer tooth, w hich is shorter. 
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Traces of cups were found in the middle and comer teeth of one ^e of a 

^^oro“8^ ^“^J^erLTInd longitudinal section tl»e gnndi^. swfaces 
of the t eth in cart-horses are always i or 2 mm hrger but m this respect 
There is a -ood deal of variation, both between the teeth of the ^me jaw 
' ami between those of upper and lower jaws. The tnangular foim has been 
fold to omu in a horse as young as 0 years old and conversely, the oval 
form has been found in the upiier jaw of a horse i8 sears oW- 

j) In nearlv all mouths, even in those of vep’ young colts, the 
lower jaw is longer than the upper ; it is very rare to find a pure type of 
bowshaped jaw (I). Such jaws are seen, however, (asses, mvdes) up to an 
adlid a^, Wdicreas the semi bow-shai«i jaw prerlopinates among hor- 

1 of anv given age and may be seen to a certain extent cv^n at the mmt 

aTTvanced age (V> rears). On skeletons at any rate this feature is incapabe 
of serving even as an aj.proxiniate indication of age It is impossiWe 
to sav of what age an angular jaw is indicative. In living subjects the 
gums' <dve a somewhat different conformation to the jaws, and bow-shapei 
Ls are no longer seen. Here again the writer hps noted from the ew 
jaws examined, that the same form ocemrs in animals of fairly widely 

dillenng a^^^ labial walls of the alveolar proce-sses in 3 ">'i 

are alreadv shorter than the lingual walls; as the teeth incrca^ m len^h, 
that is to'say, as the animal grows older, they receile strll further The 
lateral walls remain for the greater ]Kirt nf the tune at the^me level. 

6) \s re^arvls the “ tushes ”, their api)earaiice, change o\ shape 
and wear.' thev exibit such variations as to lo«,- all imiwrtance ,n the 
dermination of age. By no means rarely they are completely lacking ’r 
the mare ; on the other hand they are often present m Ixith jaws. ^ ^ 

7) The time of apjiearance of the \’ shaiwd groove is quite iiregiiii' 

it is often observed in animals as young as 7 years. Consequently it i- a | 
no value for age determination. j 

166 - Cattle in Asturia, Spain. - N iarno a„.i Bco Fennaien, in U 

P,aum.,, Venr XVII. Nns. , 5 : a.nl 5 iX W Me-''!'. -V.e-sos -• plau-s Mna.,.,. le. .. 

“Thr'focTl race of Asturian cattle shows two tyi>es Jierfectly .bslind 
from one another, namelv the mountain and the [ilams type and 111 3 ^ 
tion a fair number of half-breeds, the result of crossing varioi's lom# 
breeds with the native animal. The mountain tyjK- inhabits the rigic® 
of high and of awrage elevation : the jdains tyjx' and half-breezi 
coastal region aibl fertile valleys of the interior. 

The Moitntain - - Is found pc^rfet'tly pure in Uie 
sible parts of the province and more partinvlarly in the Coiumuno ni . 
and Caso, The hide is light rerl, lighter on the forelimbs ; nearly whitct 
the belly and the extremities of the limbs. Table I gives the aveT.igt> 

( [) By scnii bow-sbaiKttl an<l aiiKUlar jaws are meant the cyffcretit 

by thz; fuws of int isttrs of Ix.th ja«s as the animal stows o1'l«. 
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the mewurements made by tlie writers. It is seen that during early life, 
develppfflcht in length is more pronounced than development in height, 
and tlit beasts are very narrow chested, a fault which must be cor- 
rected. Another drawback is their slowness in coming to maturity, beiug 
first pToperiy developed at the age of 5 to 6 years. 

The quantity of milk produced varies from 800 to 1100 litres (i litre — 
0.22 gall.) during the lactation period, which lasts about 6 months ; as the 
weight of eows above 3 years is about 335 kg., milk production varies bet- 
ween 1.32 and 1.82 % of the live weight. The milk is of good quality, its 
richness in dry matter and fat never dropping below 13 % and 4.5 % respec- 
tively ; in some individuals the proportion of fat reaches 6 % 


TABtii I. — M^asuume^s of Mountain Catth {Avera<;e Values] 

PcuaIcs 2tralcs 




aged from 

more Uua 

Aged from 

More tium 



a -4 year* 

4 years 

h t03>ws 

3 yca« 

H<iKht; to sacrum 

. cm 

114.80 

1 20. 30 

117. 12 

126.33 

1 * mld nimp 


1 10,63 

117.40 

113.16 

122.16 

% » attacbmeut of peIvU 


fiS.So 

124,10 

122,04 

128.66 

1 to insertion of tail . . - . 


119.00 

125.30 

125,20 

I 33 . 5 <^ 

length of trunk 


133.20 

140.30 

* 33 . 4 ^ 

147.00 

Htigbt of thorax . 


60.00 

63,70 

61.44 

68.00 

jW'idUi » > 


33.10 

36.20 

36.84 

39.00 

puglh of ptjvi# 


44.00 

46.60 

45-72 

5050 

B’iiilh 1 » 


3 ^^-50 

40.30 

3 S. 6 > 

4 J -83 

Jhth nf chrst. 


157.00 

I <‘6.90 

160.68 

181.00 

« « caimoD bone , . : 


16.00 

16.80 

18.36 

20-33 

tactylo- thoracic index 


1 : 9.8 

I ; 99 

I : S6 

I ; 8.8 

live weight , . . 

' kg 

290 

350 

3CX) 

450 

■ . ■ .. .. . .■ 

... .■ 






During the period of active growth, wliich iisiuUly begins after the 
cond year, these animals assimilate their focxl well, as proof of which the 
Uowing fact is quoted: 16 animals. agc<! from 2 to 2 years, on got)d 
i.stiire from the 20th September to the 1st Xoveraber 1915, increasctl from 
1 initial live weight of 1835 kg. to 2303 kg. a total gain of 468 kg., or 25 % 

1 the initial weight. The fine frame and the good quality ol the meat are 
iialititw of considerable value in the fattening of mountain cattle. They 
also jiood work animals, on account of their docile temperament, well 
pveloiK'd muscles and general build ; however, in view^ of the small areas 
ider ciiltivvition in the stock-raising districts, the ca j)adty for milk and 
>^4t prmluction is more important. Thoroughly wdl adapted to local 
editions owing to its small build and great hardiness, this type is inca- 
|ble of being replaced in any part of the mountainous regious of the pro- 


7 
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Tahi.e II. ' - Measurement of Plains Cattle valm). 


! Males i t'a 

! and I 

i femates | i-j 
I up to i 
\ tym\ 


Height to sacrum cm j 120.30! I30.oo| 

» • mid rump » tI5.02; 126.75 

I . altachmeut of pelvis. * ^ 126.49! 135.00! 

» » insertion of tail . . , - ! 130.50! 138.75I 

I^gth of tniut ' M5-Oo| 

Height of yiorai » 5975 ! ^■‘^51 

Width I ■ . » 37 - 37 - 4375; 

Length of pelvis. ■ . * 4O.37J 47.75; 

Width of pelvis » 40.12 44.25! 

Girth of chest » 164.24! 179.75 

• 1 cannon bone 1967 20.50 

Dactylo-tboradc index. ^ 1:8.3 1:8.7 

Live weight kg 31G 430 


a -4 

year* 


» 3575 | 

i2975| 

140.501 

14475^ 

156.501 

7075^ 

46.25 
52.00 

48.25 

194.00 

20.50 

1 19.4 

560 


4 )'eaw i yean [ 2 


14*85! 

*36-37! 


1 


137-00! 141.00 
* 33 . 75 ; 13&.00 
* 45 . 25 | * 4375 ^ 14600 
150.72! 148.00 150.00 
166.14 1 *58.50 165.00 
72.70: 69.00 73,50 
47.14! 46.50 .^7,50 

55-85 55.25 5S.S0 
53.69 48.25 53,00 

205.28 197.25 219.00 
21.35 22.25 25.aj 
i : 9.6 1 : 8.8 1:87 
600 590 


vince. By selection and projicr fet-ding it would Ixr t.‘asy to protlncc a 
quicker maturing animal and to improve the milk and butter yieldint* ca- 
pacity ; iu fact, this has already been proved by tlie writer s exj)enmej;t< 
For instance, a cow weighing 4^5 kg. consumed on an average, diuiiya 
period of III days (Dec. 1 to March 25). lo.<)9 kg. of dn' matter pei day 
hay, straw, mangolds, and for 40 days a little coconut cake) etpiivalcnt 
to 4. II nutritive units; t!ie milk production was q.S-S litres daily with a 
fat content of 4.75 ^ This means that in order to produce 1 kg. of milt 
during the \:ieriod of the experiment, i.ll kg. of dr)’ matter and u.|i na- 
tritive units were requirerl. 

The Plains type. — The hide varies from light to dark red in coloni 
and sometimes to light chestnut. 

The data in Table II show the strong development of this race; th 
conformation of the back is poor ; th'" chest is better formed than in tl»; 
mountain race ; the pelvis is somewhat short but am]>ly wide. 

Milk ])roduction varies from i 700 to 1900 litres. This tyjie is an catty 
maturing one, strong and stands well. It promises well both as a wort 
animal and for meat production. Selection should aim at improveuient 
along both these lines. 

Crosses. — The above tyq^es have both been crossed with forcigi 
breeds for some time past but no definite plan has been followed. .1^' 
consequence, along the coast and in the valleys where crossing has ben 
most general, the herds have become rather heterogeneous in cluiractcf 
The foreign breeds most frequently used are Dutch and Schwitz, and 
sionally Simmenthal, Durham and Flemish also. 
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Tlie offspring of, crosses with the Dutch breed are good as regards 
milk production but are not strong work animals ; they are exigent as re- 
(rards food, require a lot of care and considerable preparation for slaugh' 
UTtiig. On the other hand their greater food reqnirenjents are compeasated 
l>y greater inilk production. 

Crossing with the Schwitz breed gives an animal capable of turning its 
fond to better account than the local breed. 

Milk production, however, varies, Ixing sometimes greater and .some- 
jtiiiK's less than that of the native type. Generally .si)eaking these half- 
M)K‘d oowj? give less milk than the native cows during the ist and 2nd, lac- 
tation periods, but yiehl more subsequently, rurther, tlie actual lacta- 
tion period is always longer than in the local tvjx". As regards amount 
of w(>rk these animals are sujx-rior to those' obtained by crossing with any 

E tlun foreign breed whatswvei. Consequently it ma>' be said that the 
to-;-cs between the native atiti Schwitz bret'ds give a good result from all 
jxtints of view ; l>eef, milk and work. 


- - Comparative Table of Milk Production in Dairy Herds in Helation to Age 
and Duration of Lactation, in the Unit^ States (i).— i’daki. kavmomj, in Afaitu 

A-nCuftural Exf^trinnni Proi^rns Amptud Htt^bandry- 

r.' ti' in 1015, j'[> Oron-i, 

Statistical date j)rovide<l b)' milk records of various societies, suitably 
[iiali<ed. liave Ixxai used by the Maine Agricultural Station, under the 
redion of the writer, in order tf) com])are. milk production in dairy herds 
;th the age and the duration of lactatirm. The Table thus ])repare<l gives 
ennqiarisou Vvetweeii 2 dair>' lu-rds v.inler different comlitions as regartls 
;ir.d perh^d of lactation of the individual animals in the herds. 

The following example sho^^ s the method iM use of thi.'? Table. 

Given the herds made up as shown in Tal)le II, tlteii oil Oet. I. 1915, 
k' average efliciencv jiereentage would be ; 

Und A Had U 


)r o-ws tkit hiivc uilvtd . 





ir ccw- in milk 


15 

S‘i 5 ■ , , 




< 0-79 % 


Tlie amount of milk pnKluce<l on (X't. b, Kp/i being 250.5 lbs. for 
i"*! . 1 . and 289.4 lbs, for Herd B. the following figures for iiuli\'idual pro- 
tion. e(jiialised and not cqna]i.setl. were obtained 



H>rd A 

Had B 

iriyc Jnf o*w«^ ikit kkvc Lialvcd . . 

:6ii 

=- iS.V lbs 

M 

= i 6 ,rlb 5 

iS 


'(ui 

:<fO 

a-k- i'cr Cow tn»( milking . , , , 

~ lbs. 

= CO.; lbs. 
u 

cu'iaiol total mltk if herd was at 

|!0>' , ftk'ivncy 

?<> oov 

^ 076 u llxr. 

.*0 (V*0 

<584. olb^. 

i 


40 OJ 

ptitr i'tr cow — 45.’ ll». 


3:.5 lbs. 

■■'i Sec ,iiso No. tHj of this fiulUUn 


fW.) 
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having a prolonged 



^ATir^K II. 

Co*yi-position of the Dairy Hcrd^ A and 13 , October 6 , 1915 - 
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This Table shows that Herd A is formed of much better cows than 
Herd B, the average production cow on the same efficiency of opcru, 
tion basis being about ib lbs. per day highei in tlie former than in the lat- 
ter. In fact, Herd A is one of the best herds of pure-bred Hobtejn 
Friesian cattle in JIaine. while B is only a fair average herd. 

Table 1 also can be used for the comparison of individvial cows ; 
forms a much more scientifically accurate basis for the age correction of 
advanced registry records than do the rules of entry to advanced reeistrv 
of any ass(X'iation in the United States. 


v6s - Comparison of American Advanced Registry Ayrshires with Aytshlres in ScoS 

land in Respect of Miik Production*- muRi. ku-mond, in Maint h:\p^fnptni 

Hc'pori of Pfo;ftS’i on /rti in No. s, ii|, >. 

Orono, >Lunt‘, louV 

From a comparison made by the Maine Kx^jeriment Station between 
the Atnericaii Advanced Registry Ayrshire Records and the Scottisfi Milk 
Record Society Ayrshire Cows Records it a])pears that the American .Vdvmj- 
ced Registry Ayshires outyield their Scottisli sisters, on the average, from 
about one and a quarter gallons to three gallons jier week, or rougljly fron 
10 to .Z 5 pounds. Looked at from a relative standiK)iiit it a])]K‘ar> tha 
the American Advanced Registry Animals give, as two year old heili r^ o: 
as mature cows, about q per cent, on the average more milk than the Scot 
tish lierds. For the three year and fotir y ear ages the percentage is liic;hL‘i, 

The standards for admission to ad\ anc‘ed registry are just as liighfrii 
the Ayrshire as for any other brewed. It appears a fair qne.stion a,>: to 
whether a standard whicii runs less than lo jier cent, above the general 
a\'erage of the breed for mature cows, is sufficiently high to get the liest 
results in the direction of breed itninovenieut. The records of the Sentti'h 
Society correspond to American cow-te.st associations rt'cordsin this])artiai- 
lar that the records of all cou's in eacli herd, gootl, bad, and indifferent, art 
included. 

The results of siicli comparisons are shown in Table I. 


Aire '■>( Cow 


Ann;iR;!.n Ad'-iOv’^l Scottish Mtlk 

Ke^i-lr\ Kacirtl Society Wfletenef 


^ RalUins ]n'r wtxk gallons per wwk gallons irt «ir!i 

Two y«irs iy.S|r ,,.5 i j.Pi+.iS 52; 

Thar years .n 13 . 1 ^ 4 +.<u 

Three years i;.47 T .it .06 ;.,i 

:o.3: ' .13 .lS,50T,og 

r6c,- Tie Value of Prickly-Pear as a Cattle Feed: Experiments made atthcPritkil 
Pear Feeding Station at WailumbitUs Queensland, Australia (0.— i. smitm i 

The Kxpcrtrnoiital I'mling of CatUc with Priiily-Ptar, in yHonsiaiw/ 

Jmrml, Vol, VI, Uitrt IV, pp, 23 >-242, nristrKitie. (XToUt igUk- II, the UrkViv lVA 
Stock 1 -veUing 1-xpcriment WaUmnbillii, IhJfm, \>\\ 

The objects of the experiments carried out at the above-mentioned 
Station were as follows : 


{0 See B. 1<>I3, No. 299; B, igi6 No, 365. 



1) To ascertain the value of the prickly pear as a stock food. 

2) After having established the nature of, and the limitation to, its 
utility, to di^ver a system of feeding the prickly-pear that wiU give the 
best results in practice. 

3) To investigate and to demonstrate the results accruing when it is 
rationally employed as a coniiwnent of rations for — the maintenance 
herds ~ fattening puq)oses — milk production raising young stock. 

In the experiments made hitherto. xS young bullocks were used ; the 
animals were divided into 3 lots and stall-fed. the following rations being 
p\ en : 

Lot I : Ration consisted exclusively of prickly-pear fed until the 
animals began to waste. 

Lot II j Base ration of prickly-j^ear -j- lucerne hav and oil cakes. 

The prickly-|jear used was the Opunda inmnis of West Queensland, 
and it was given to the animals simj)ly sliced, without being boiler! or roast ' 
ed previously. When fed alone, the scrnb pear soon produced a rapid 
loss of weight ; when other forxi w’as added, it had no bad effects. 

On the other hand, it has been demonstrated that the Opuntia is able 
to furnish sufficient water to jirevent the animaLs requiring to drink. In 
fact, in the present experiments, the bullocks have not had any water 
for 4 months, and still show thrifty condition and no noticeable desire to 
lo()k for water ; this may be explained liy the fact that the animals re- 
crivinu a minimum of iiear are proWded tlirrmgh that medium wdth from 
4 to 4 ^,'2 gidJons per day. 

The addition of mininuim amounts of ordinary hays to the jirickly- 
I)ear ration (lot II) has maintained weiglit, but resulted in a noticeable 
deprc-ciation in the appearance of the animals as compared with that of 
the bullocks of lot III w hich received additional fcxxl in the form of small 
quantities of lucerne hay and relatively small (juantities of oil -cake. The 
cost of the complementar>- nutrients works out at a little more than 2 d. 
l>er head, per day. 

I?- ■ Sheep Feeding Experiments in Kansas. - \ ^ncuUutai siaium 

Rcfxrrt iQu-rgis pp. jy-; Manluitan. KajisiN 

A sixty-day feeding exm^riment to determine methods of utilizing 
lorace and other roughage abundant on the average Kans.'us farm was un- 
maken at the Kansas Agricultural Experiment Station, A lot of 313 
Western range lambs, averaging 54 |X)unds each was purclia.sed on the 
Mnsis City market at a cost of $ 7.30 iier cwt. Ten days after purchase 

I c^e a mbs were divided into six lots, and an ex|K"rimeut begun to de- 
^rmine the comparatiw value i) of com and kafir as grain, 2) of alfalfa 
cowpea hay as roughage. 3) of sorghum as silage or hav and 4) of 
versus unground kafir. The lambs were fed so as to make a 
aMiJuim iise of roughage. Cottonseed meal was fed equallv in all lots, 
toliowmg table gives the results of this exiieriment : 
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Lamb fteding ExperimeiU. 


Rations 

IM. I 
staeUed 
com, 
CottoU' 
seed 
meat, 
Alfalfa 
hay, 
Silage 

Lot 1. 
Shelled 
com, 
Cottem* 
8 ^ 
memi, 
Cowpea 
hay. 
Silage 

Lot 3. 
Sbelkd 
com. 
Cotton- 

meal. 

Alfalfa 

Soeghum 

hay 

t<ot 4 - 
Shetted 
com, 
C« 4 to(i‘ 
seed 
meal, 
AKalfa 
hay 

Lot 5. 
Kafir. 
Cotton- 
seed 
meal, 
Ahalfa 
hay, 
SUage 


i 5 ° 

50 

50 

50 

50 


Founds 

Founds 

Foundi 

Founds 

Pounds 

Average initial ttYtgW 

; 56.7 

! 55 9 

! 56.6 

56,7 

55 4 

Avera;e final weight 

i 80,9 

77-3 

i S <}-4 

80.4 

76.6 

Averaiie total «am in 60 days 

1 24.2 

; 21.4 

1 23.8 

1 23-7 

21.2 

Average daily gain in 6o days 

■ ; 0.4 

; 0.33 

>- 0-39 

j 

0-39 

0-35 

daily nUion: 




i 



Lot i, 
CTounj 
Kafir, 
Cotton, 
seed 
mtai, 
Altalti 
liay, 


Grain 

Cottonseetl meal . ■ ■ 

Alfalfa hay 

Other hay 

Sweet sorghum silage 

Feed per too lbs. ^am: 


0 . 89 : 

0.19 

1-35 

1.09 


0.90; 

0.19^ 


1.53; 

l, 09 ‘ 


0.9 I 
0.191 
1.36’ 

0.43 


0.9 1 
0.19 1 
1.78 


0.9 

0.19 

1.36 


57-5 

79.1 

21.6 

0.3& 

0,9 

0.19 

136 


\ 


1.09 1.09 


Grain 

.... 222.13 

252.99, 

227.25 228.01 254.4 

250,0 

Cottonseed meal 

.... 46.86 

53-45 

48.01 

48.17; 

53-75 

52* 

Alfidfa hay 

335 58: 

— 1 

344.77; 450.96; 385-0* 

37S.3S 

Other hay 


431-57 

110.58; 

1 


“■ 

Sweet sorghum sUag- ... 

271.11 

307-06; 

— i 

— j ; 

308.76 

30J43 


$ 

s ! 

» 1 

i 1 

$ 

$ 

Cosl of too its. ^am 

5.60 

6.19 

5-52; 

5 - 73 ! 

6.03 

6.18 

Cojl of total feed 

^ 1.35, 

1.32: 

13I; 

1351 

1. 28 

«55 

Initial art. vahte 

' 730 

7 - 30 ; 

7 - 30 i 

7 - 30 j 

7-30 

7 - 3 ® 

Final nrt. value ........ 

8.05 

8.05; 

8.00; 

7 - 90 | 

7.90 

S.05 

Av(Ta:ie initial value of lamb ■ ■ 

^ 4.14^ 

4 -Q 8 ’ 

4-13; 

4 -Mi 

4.04 

4,20 

Average final value of lamb . . . 

; 6.51^ 

6.22; 

6 . 4 jj 

0.35! 

6.05 

65? 

Average profit on lamb 

^ 1.02I 

; a82i 

0.«j 

0,85! 

0.73 

0.S4 


Price of p^ain per cwt.: Shelled corn, $1.25 1 Kafir, $1.10, ^rounil 
Kafir, $1,20 ; cottonseed meal, $1.30. 

Price of roughage per ton.: Alfalfa hay, |lo; covfpea hay, $»: “ 
ghura hay, $6; sweet sorghum silage, $4. 
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Pnce of lambs per cwt.i Tht initial value is 6o cents per cwt. higher 
than the market cost, to cover expense of shipjnng lambs to the feed lot • 
the final value is 6o cents lower than market price, to cover expense of 
shipping them to market. ^ 

The combination of shelled com, cottonseed meal and .silage resulted 
in the most rapid gains, the lowest cost of production, and the greatest 
profit. Cowpea hay can be substituted for alfalfa in those sections of the 
State where it is advisable to grow it. The lambs which received alfalfa 
hay without silage did not in any way give as satisfactory returns as those 
having silage as part of the ration. 

There no advantage gained by grinding kafir. 

Sheep raising has proved to be an extremely profitable industry in those 
sections of the State adapted to the growing of grass and other roughage. 
Sheep require more fencing and more care and better housing faalities^n 
cattle under similar conditions. Where sheep are handled as one of the main 
sources of in^me it is necessary that the unit be large enough to utilize 
labor economically. A small flock on the farm can usually be maintained 
mth comparatively little expense for feeds and with labour that would other- 
wise be considered of little or no value. 

I’ll - Pum^dos as Pood lor Sbeep. - Paui knex, a. f., b rk^ joumai of AgrUuUu*c 

Vol. XIII, No. 4 . pp. 266-26(}. I Fig. Wdlinjitoo, October 20, 1916. 

Ihe writer indicates the satisfactory' results he has obtained in growing 
punipkins for sheep-feed in Wairakaia, (lisborne. New' Zealand. They were 
grown according to the following nietliod: the land is ploughed before 
the middle of August, worked fine in vSeptember. then tine harrowed once 
a fortnight to destroy any weeds. Sowing is done in October on the flat 
m rows r6 to 18 ft apart and in clumps of 3 seeds a yard apart in the row. 
With a single- furrow plough a man can line out rows of 16 to 18 feet apart 
the rate of about ib acres a day, and 4 men or bovs can sow 16 acres a 
^ay using 4 to 6 lbs of seed i^er acre. The plough-furrow should not be more 
[ban 2 in. deep. Transplanting for gaps is not necessarj* ; it is better to 
piin with fresh seed. The crop is intercultivatod with single, double, or 
Borse ailtivators. the row- between and round the plants being worked 
^ hand. If manure is needed, a handful of guano to each clump of 3 
Ns gives good results. If the best seed is saved by the grower, such as 
^ose showing the best keeping and feeding properties, the crop can be 
puch improved- 

I A paddock of 17 acres contained the pumpkin crop, besides a i3^ton 
pc of lucerne hay, to which the sheep had free access, 1500 ew^e hoggets 
pcre ])ut in on the 14th June and were run 5 davs on pumpkins and one 
1^’ on pass tfl! the 15th August - a total of 50 and 12 da\*s respectively, 
pen the sheep are first put in they eat all half-ripe and soft-skinned on4. 
m about a week it is necessary to commence sjditting the harder pump- 
^l) 1 ltting for 1500 sheep takes about an hour a day. Hay is abso- 
necessary for ^leep on pumpkins. 
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Although sheep-breeding cannot be said to be an important industry 
in Egypt, the animals occur in fair numbers in parts of the country. They 
are sometimes allowed to graze along the canal banks or are fed on E^yp. 
tian clover {TrijoJium alexandrimm) and other crops, but the best are 
raised on the natural pastures in the north of the delta and along the Ma- 
riut coast-region. Considerable quantities of wool are exported, chieflv 
to the United Kingdom. In 1915 the total exports amounted to 72 73* 
cwts. valued at L. E. 255 273 — (£. 252 1H2 6s.). There is also a con 
siderable trade in EgA'ptian raw hides and skins, the value of the total ex]>ort' 
in 1915 amounting to L- K. 167 519 1 172 045 2 s.). of whirl 

L. E. 50 683 (= £,52 055 8 s.) represented sheep and gOat skins. 
Large quantities of tanned hides and skins are exported, the total vahi^ 
in 1915 amounting to L. E. 135 280 £. 135 1)29 ^ value of tanned 

sheep and goat skins included in this total being E. E. 27 44I (=:^ £. 28 184 
2S. 6d.). The principal tanning material used is sant pods (Acacia arabica) 
the best of which are stated to he brought from the Sudan. 

Three breeds of slieep are found in Upj)er Egypt, viz : Saidi, Jibeidi 
and Sanabaw'i. The first- named occurs most commonly in the district 
soutli of Assiut. It possesses long, silky wool, black or brown in colour as 
a rule, but occasionally w hite. Tlie skin is thick and more in demand locally 
than any other for making leather for native shoes. The Kbeidi, which 
ocairs in the district north of Assiut almost as far as Giza, is one of the 
most important kinds found in Egypt. The sheep in the region mentioned 
are better nourished than in other parts of the Upper Egypt and the meat 
of this breed is consequently much better than that of the Saidi. The wool 
is w'hite, but it contaijis a high pro])ortion of fat. w'hich imparts a yellowisli 
tint to the shorn wool ; it is long and silky and samples of skin wool are 
said to have realised as much as 14^ d. per lb. at Liverpool, The Saiiabam. 
which is thought to be a cross between the Saidi and Ebeidi, is found in 
the neighbourhood of Sanaho in Assiut Province. The wool is fine and 
silky but rather weak ; it is usualh- wlute, but sometimes reddish. 

In Lower h.g\‘pt also three breeds occur. These are the Ooseemi or 
Merais, Pellahi and Kahmaiii. The Ooseemi is found pure in Giza, but it 
is largely used for breeding ; crosses of this sheep wath Rahiiiani and Ebeuii 
are found in different jiarts of the country, and it is said to be supplanting 
the latter breed in some ])arts. The w’ool is white and normally long stajdeJ 
with a silky lustre, but that ot the second shearing is shorter. First quality 
white skin wool of this breed is said to luu e bc*en sold in Liver^rool at 14 d.- 
17 d. per lb. The skins are of good quality, and are usually exjwrted to Eu- 
rope. The Fellahi is found commonly in the northern parts of Gliarhia 
and Daqahlia. ocairring in the Barari or waste lands in the whole north* 
of the Delta, The pastures in this region arc some of the best in Kg>Tb 
and there is a plentiful supply of berseein. These advantageous auulitinns 
of feeding render it possible for the I'eilahi ewes to be milked for the ma- 
nufacture of cheese and butter. The wool is similar to that of the Siudl 
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being black, long and silky with a good deal of grease. A sample of skin 
xvool of this breed was priced in LiverjxK)! as 13^ d. — 14 d. per lb. 
I'lio Rahmani, originally imported from Syria, is found throughout the 
nortli of Beheira and Gharbia. The grazing ground here is good, and the 
Kaliniani mutton is consequently of excellent quality, being brighter 
in a|)i)earance than that of the Kbeidi, but not so fat. The wool is long, 
usiKilly red in colour, but occasionally dark brown or nearly black. It re- 
sembles mohair to some extent, l^eing mostly free from grease and rather 
hairy in texture. The wools of this breed and of the Saidi are in good de- 
mand for the manufacture of native cloth, and are preferred for this pur- 
^K)se to the white wool furnished by some breeds. The skins are of good 
quality and are mostly exported to Europe. 

A breed of .sheep found in the Barqa district of Eastern Tripoli and 
knetwn as the Damawi, Gharbawi or Barquei, occurs along the ilariut 
coastline of Xorth-west Egypt. These sheep are well fed and the ewes are 
iiiilktd, whilst the quality of the meat, especially that of the lambs, is ex- 
cellent, 

Sudanese sheep occasionally come into the Egyptian market. They 
can lx- recognised by their greater size and absence of tnie wool, their co- 
vering consisting merely of short hairs of no value. The skins, however, 
arc of good (|uaHty, and are in demand for ex|X)rt. 

i;^ Goat Raising in the States of Piauhy and Maranh^, Brazil - iclesias 

|■KASCt'^X>, in O CruiJor Paulista, W'wr XT, No, i j , p]>. j'j;- ’'/i, S fig. Paulo, No- 

vi'iijlK-r 1916. 

Notwithstanding the fact that the States of Piauhy and Maraiihao 
arc well a<la])te<l to goat raising on a large scale, the breeding of these ani- 
nwls is restricted t<J the small holders or colonists, each of wliom keei>s a 
'ittlc dock. 

‘I ho animals are \-ery miswl in character ; it is, however, ^rossible to 
i>tinguish among the var>'ing ty])es, 2 brecfls which are in course of be- 
mning tixe<l : i) one of a light cinder colnur, height a little above the nor- 
i;il. and a goiKl fattening animal ; another, hornless, ehestnut coloured, 
'Ut with; the lower part of the tx)dy. the extremities of the limbs, the 
iw'cr luirt of the tail, the escutcheon and face, black ; the line of the back 
licstmit coloured but darker, the head well formed with straight profile, 
his latter is the .s^) calle<l “ caniiule lace. Tire following measurements 
re gi\ en : 


live weight of a'lult auinuil vr 1^8- 

lA'URlh 6fi cm. 

Height to ahoulUer 56 ctii. 

» » ssicrum 59 cm. 

Ucngih of car. n cm. 


llie writer records a goat which suckled 2 kids and gave in addition 
litre of milk a day. without receiving any special care. The litters are 
^4Uvutly double or triple. 
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In the region under consideration, goats ate not snbject^to any disease; 
their one enemy is the '' ouca" or jaguar (frits oxca). ^ a protec ion 
£ are folded at night and in fact make their way to the fold themselves 

tteStak of Piauhy exported 266556 goa^. ^ued at 
27t 45- 726 tnrirris. Only the skins are exported ; the tk 

s^t for Munan or animal consumption, (for instance, boded s^h the seed, 
oHhe Bengal bean {Mucuna i*tihs} they make an excellent .eed .or pigs), 

cnKctihitiftti irf Potatoes by Mangels In the Pkttoning ci Pigs; Experiments li 

''' ^ 43^ Y«r. No. a, 

"Xhe aW e^riments'were carried out at the model farm of Dikop,. 
hof. Six animals were stable reared and subsequently giv^ as a tna 
experiment, in addition to a basal ration, as muc(i roots as th^ could m 
TW developed more slowly than with a potato ration but qmte norn.aBy 
At the a<re of 10 months the pigs were fattened off. The dady ration pe 
1 000 kg live weight consisted of : 16 kg. barley, 35 1 ^; sugar b«ts, 3: 
kg. mangolds. I kg. fish-meal, 2 kg. blood-meal. This ration wim change, 
eleiy 3 weeks in proportion to the increa^ m liv^ weight. Further, eaci 
1 was given 24 I^ams of chalk daily. The roots were cooked, cut o| 
Ld mixli with the meal. They were taken with appetite, especially tb 

”'"fhe fattening period lasted 63 days ahd gave the Mowing r«„h, 

IncrcAie Ifl live weight 
per dty 


6 . 

Average. 


0.476 kg. 

0.571 

0.667 

0.579 

0.603 

0.387 

0.581 


\n average daily increase in live weight of 581 grams may be cob 
dered a good one, especially as the pigs were well fattened and gave cx« 
lent meat. It results that mangels may well be substituted for pot, 
but fattening is rather slower, 

FARM ENGINEERING. 

.75 - ImporUtion of Agrieultaral IbchiiiM tnd 

to i9i2. — tVopHuxa emamucmKho-ohviviMiireacuTs cmdnmH ' , 

Po<ri„ u nHoan,,amux. ,o,-y.hpc,ne, 
eemomic La rdalim to Ih, apUaUafal ,ndu,tr, ,H Raam ami atraad), '*>' 

‘rhTatovrp'Xicatton of the Russian Department of A^ciih, 
gives the data relating to the importation of agriculturf mchme , 
summarised in the following Tables (See Table, pages 280-283). 

(.) For ’ulde"ta agrioiltiiral madiiray in Rnato In igii, i9iJ «nd iSUt. »« ' 

No. 562 — B. 19* 5. No. 949 “ 1916. 
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ijb - A DOBW0 for DillU)lod SoMion* — Deulwks LaHdmrtschaftlkke Pfent^ Year 43 , 

Ko. 102, pp. 833, I fig, Berlin, De<xaibeT 20, 1916. 

The seat can be moved horizontally and vertically so that the disabled 
man can adapt the seat to suit him and guide the plough like a bicycle 
and regulate file working depth. To the right or left of the plough an adjust- 
able support can be placed to support the injured limb of the worker. 



Lstlie weight of the man rests entirely on the small furrow wheel the draught 
f the plough is little increased. 

The seat is provided by this firm for all the double ploughs constructed 
ly them. 

The “ Deutsche Irandwirtschafts-Gesellschaft ” (German agricultural 
Society) has given this plough the commendation : " new and remarkable 

77 - Aebi High Pressure Liquid Manure Pump(i). — ta Ttrre vaudme, sth Year 

•''O. 45, pp. 363-364, 2 figs. I,ausanne, Nov. 4, 1916. 

The gravity system of distributing liquid manure over the fields of a 
arm by means of a conduit necessitates the placing of the farm buildings 
ffl the high hind, which is not always practicable. 

The new pump constructed by the firm of Aebi and Co., at Berthoud 
Switzerland) allows of treating, with little trouble and small expense, 
and situated as high as 150 feet and even 300 feet above the farm house 
The liquid is forced through a conduit into a reser\^oir situated on the high 
and. Connections too may be fixed at various levels to the main pipe, 
n on lateral branches. By attaching hempen tubes with nozzles it is 
possible to water several pieces of land in succession while the pump is at 
^ork. The reservmr may be filled by working the motor at any odd time 
ind the liquid distributed by gravity. 

The pump figured herewith is driven by a toothed gear run from fixed 




See also; S. 191*. N08. 38jr «ad 553 — B. 19x5, No. 1075. 
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lussiii from 1903 to 1912 {in metric tons ). 
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Hui^sia from 1903 to 1912 (in metric ions). 
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.and free pulleys and may be worked by the ordinary farm motor, 4 
farmer who has installed one on his property estimates its capacity to be 
44 gallons per minute with 3 HP motor and 1300 feet of 75 mm. tubin?, 
The Aert pump would be useful for the direct distribution of litjuui 



A i: U Liquiil Miisiiire {A li ('). 

manure on uniformly level land or even for reaching higher land, ami: 
conjunction with a reservoir when the differences in level are more impo 
tant. It will considerably lighten the cost of carting and distributiot 
especially on the higher parts of the proi>erty. 

17B - Guiding MeebanUm for Seed Drills and SimQar Maehlnei— musirunt 

schaftUche Zeitune, Year 36, No. loj, p. 6;6, i fig. Berlin, December 2», iQifi. 

This guiding mechanism made by V. RaOber (of Bemitt, 
bourg) under German patent X® 290 239 (i) has the advantage of 
the driver, placed on a seat, to use his hands scrfely for the reins and wlic 
while he guides the machine with his feet. 

As the f^re shows the frame 6 fixed to the beam a carries botb tl 


fi) Set- B. i'jib, N" 1210, p. 1717. 
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uprights c supporting a horizontal bar d and also the uprights e and / for 
tlie vertii^ axles g and k of the guiding wheels * and k. The axles end in 
forks I and n on which the wheels t and K run ; they also bear on top the be- 
vel gears n and o (arranged so as to obtain the same direction of rotation 
for both axles) which engage with the complementary gears mounted on 



tlie Liuls of the horizontal bar d. The latter is set in motion bv a chain s 
jinven from a gear wheel with iiedalsH below the driver's seat and worked 
)>■ Ins feet. By turning the jiedals the direction of the machine can be 
nianged. Considering the lack of manual labour and the need for finding 
work for disabled soldiers, the machine is of interest. 

17 '^ A Nw Cotton Pickli^ Machine , oti Memphis T«m, juiy, 

-’I. l<ii6; reprinU-<l in AincuUural, Jrmrtuil Vol. VI, I 'art 4, pp. 218* *'19, 

T tls:. Brisbane, October, 1016. ' 

This machine, constructed by the Southern Cotton Picker Coinpan3% 

‘ kiiiphis. Tennessee, U. S., is certain]) not complicated and it apjiears as easy 
oi)cration, as it is simple in construction. It does not pick with suction 
out with brushes. 

1 he picker head, which is driven by a flexible shaft, contains two bris- 
le brushes that mesh togethex at a velocity of 400 revolutions a minute, a 
^niall toothed pin wheel combs the cotton from the brushes, which is then 
^onveyed through a i ’/* inch tube into a container sack in the rear by sue- 
a small fan creatmg the vacuum behind the picker head which con- 
the cotton into the sack. 
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The oi)erator, after starting the engine, has notlung to do but apply tlie 
picker head with flexible tubes to each boll that is open, and instantiy 
the cotton is deposited in the conveyor used for this purpo^. 

The picker head is protected against entry of any foreign matter or 
boll bv a wire guard over its end just outside of the brushes, through wliich 
guards the brushes work, pulling the cotton into same, making isimpossil.lt, 
for a boll to go through this guard, and nearly so for any section of a Ixill 



CuUon PiLkinq of the . Soeiui^N Cotton ncKra Company 

to enter the brushes. This system will not pick either dry or green li,!- 
ves unless small particles of leaf should adhere to the back of cotton wlkii 
it is picked. 

It is made for one man to handle in the field. 

Being constructed of iron, steel and aluminium, it is light and dur.ibii 
It is driven by less' than half a gallon of petrol for i2 hours. K^■en in an- 
favourable soil conditions the macliine picks an average of 6o lbs cotton 
])er hour. 

i8o - Dust Aspirator for Chall-cutters, Fendt System. ” ihuhcki- ^ 

Pressc, .tml’ Year, Nn. |S, pp. 776-7'^, : tie's. licrlin, 0 Dec. 

This apparatus, constructed by TlietKlor Fendt, at Markt-(%*n’'’r- 
(Bavaria) and patented in (Germany under the name nt Staubs .ugi- ^ 
(dust aspirator) is placed on both sides tlie hopper into which tlu- 
straw falls. ^ 

The cutting apparatus is enclosed within a cage a, either with 
woorlcn or canvas sides fastened to the support h cither perm.uK'iit} 
or in such a way as to be removeable at will. Within the guard, k-iiea^ 
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the. point 0 where cutting is effected, there is placed on each side of the 
hopper d, a dust aspirator f separated from this latter by a sieve or gratinc 

r.' ^ common axle e, driven by 

tht axle « of the cutting ^eel, the action being transmitted either by 
ttuMfis of a cord, chain or belt. ^ 

The dust removivl from the cut straw through the sier-es e is elimina- 
t.d from the apparatus by the ventilators (aspirators) /, which force it 

Dm Aspirator for Chaff Cutters Fend! System. 



1 ii{. 1 , — Side elcv.ition. 



m the direction indicate! by the two arrows (tig. 2) into the tube F 

• .i‘ 'it:. 

1 .1 "‘-“V I.- kS'l .(•■.n by mean, 

them h f ■ T stifficicntli- near them so as 
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i8i — Review of Patents. 


Can:ida 


Demn^rk 

I'rance 


Ntther lauds 
Tuited kingdov:! 
United States 


Tilla ge Machints and ImplemenH. 

171 82<) VVeeder. 

171 1)52 Cultivator. 

171 IJ7I Plough. 

172066 Cultivator disc mountings. 

172 070 — 172 145 Harrows. 

21 621 Harrow with device lor coutroHlog the depth ol the tirih. 
21 63S Device lor lilting the shjires of a motor plough. 

480821 Diggiug ilrum for agricultural implements. 

480 V42 Motor plough. 

4S0071 tractor lor agriadtnral use. 

I 671 Motor plough. 

12 191 Motor plough, 
r 200 107 Motor gang-plough. 

1 200 1)67 Wccvlcr with bent tath. 

j 20 [ 296 — I 201 641) — I 201 05c ~ I 2112 563 — I 203 104 Moutlis. 
1 20[ 31)8 — I 201 301^ — I 201 v>82 — 1 202 3 'J 4 — I 203 < 43 ~ I 2-4 :'T 
Cultivators. 

I 2UI 547 Harrow, 

1 201 644 tlaag plough. 

I 202 047 Tractor plough 


British India 


Canaila 

Prance 


Switzerland 


A/rinwffS and Manun’ / i.'./mIih/i rs 
2 63i> Inijirovcd tcrtiliscT 

2 70*) lh^(x:ess lot obtaining from peni a product uselul to 
lure and horticulture 
172 ow Manure loader. 

4S0697 A soluble and assimilable phosphatic manure and rxih”';- 
tor its mauulaclure 

74 01)5 .\])paratii_s lor spreading cralciutn cyanimdflc or (dher i.iH’-v 
divided fertilisers. 


DrH/s (fn.j Sou’JHr etc 

United States i ;oo 232 — i 202 6ss — j 204 3:0 Sowers, 
I 201 065 Stalk Culler, 
r 201 I’otalo planter 
r 203 713 Sweet-potato digger. 


Cun'rd !<: and Pcs/s ->/ Hanif, 

Prance 4S0 770 Spraying machine lor cryptogamic diseases of the \ itn 

United Kingdom 11051 Spraying machines. 


British India 
Canada 

United kingdom 
Unittd States 


Reapers, My>‘a;er.s and Harresfitii Marhimc 

2 65.t Improvements in harvesters. 

172 olkj Bean Cutter, 

12 Hay maker, 
t 200 455 Binding Mccluinisni. 

1 200 983 Sickledrive for harvesters. 

I 201 438 Traction-blmler, 
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I 201 508 Bean cutter. 

I 202 084 I^Uting guard for Uarvcsters. 

I 203 954 Mat2e harvester. 

I 204 J19 Attachment for Kfaiu-binden. 

I 204328 Kafir-corn harvester ami binder 

Machines for Lifting Crops. 

21 631 Hachine for lifting tuijers and r<- 
X 20X 280 — I 203 315 B<=tt Harvesters 
X 201 567 — I 202 737 Potato Jlar^-csters 
I 203 713 S\vect-p{)tato digger. 

Threshing and Wtnnomn!; Machitw,. 

2 659 Paddy tltresher. 

172020 Grain Scrcen- 
I 20 r 484 Attachmajl to tiruio-sciwrators. 

I 202 fW7 — I 203 047 — X ^04 139 ~ i 204 183 « ‘.raiii-sh<>ckiDi: 
mnehioe. 

i 202486 Grwn-Pca hulling machine, 
j 202 762 Threshing nuichine. 

I 203 760 \’'ibnitor)' Straw-cirrier. 

Ua;'!!rt£’i' and implemer\ts for the and .S/wra^f Cram, F'.dda, etc. 

jritifh Iii ’a.'i 2 Methfsl and apjwiratus for preserving fruits, legumes, seeds, 

an<l other vegetable pnxiucts 
ini'la 1 71 706 Cutter for Grain Sciwrators. 

1 71 Hf>4 tVraiii lilexator. 

ivii^Lrl.u: ! 74 220 Device lor uashing cereals 

“nitol Kiagdown 10 x 76<) Portable KIe%-ator. 

Slates 1 201 376 Haling jjress. 

SU'cnn^, etc. of a:ricuUuTa{ rmukintr',. 

4^0 97l Motor Tractor fijr agricultural use 
I 201 432 — 1 202 o ,5 — X 203 364 — I 203 r.Sj — 1 2V4 2<io Tractors. 

X 204 225 Sdi/-i>rof>cl}ed agricultural intplejneiit. 

Teedin^ and /fousin: or /jLrs/ock. 

171 683 Animal release tk-vivT 
74097 — 74292 l*ig troughs. 

74 098 Do'ice for attxiching a biilter chjun. 

74 IQX Automrilic water tn^ugh for cattU 

.dvieulfurt. 

171 734 Feeder for ixmltr>'. 

481 043 Improved brooder. 

74 099 Giimler for jiouUry faxi. 

74 124 ITxktss for preserving eggs. 

13 539 Px>oltry pen. 


aitir 

itrcrLmi 
‘'kd Kingdom 




;iuii irk 

States 


ritidi Iiidiii 
:ina>ia 


a!n.irk 


AptcyUurr. 

2t 651 Hi\’C with movable imlciieiKlent shelves. 
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Dmyin", 

Canada 

Switzerland 
•fnitetl kingdom 

171 651 Teat cup. 

74 122 Portable milking machine, 

12 U7 Milking machine. 

Canada 

Farm Btitldin'in. 

»• 

171 703 Fence Post. 

171 781 Stall for animals. 

171 846 Fann U.utc, 

17: 112 Windmill. 


I'firiows. 

Ciuiuda 

Netherlands 

United Kingdom 

1 71 7(j.| Peat Manufacture. 

1 60 i^occss for making margiriiie. 
u 950 Steam ca)kcr, 

12 283 Garden Uibels, 

12 4S2 Hivsket. 


RURAL KCOXOMICS, 

1S2 - Influence of Age on the Value of Daii; Cows and Farm WoA Horses, - 

J-C. in Vnitai S/d/vs Deparimint r;/ A^ricullure^ liuUtiin No. in 
of Farm Manas^emeni), pp. t-12. WasKIrm'lon, Aui?ust 2^, :yi 6 . 

The Office of Farm Manaj;einent of the Unitetl States Departiucnt ni 
Agriculture has published the results of the information it has olitniiicil 
concerning the influence of age on the values of dair}- cattle and farm woik 
horses. 

The dairy cows of eacli breed were divided into 4 classes, (see Table I, | 
For each class of dairy cows of the Holstein, Ciuernsey, Jersey, and .\vr- 
shire breeds the data presented in the jxjrcentage table (Table I) are 
in graphic fomr. 

All classes of live stock var>’ in actual value from time to time, b\it sncli 
variation does not greatly affect the relative value of the animal at difftieiit 
times. A cow worth Sioo at 3 years of age, when there is a great deiu.uid tV'r 
dairy cattle, will be worth less when there is smaller demand, but there '.nil 
be a corresponding fluctuation in value for all ages. It is, therefore. I'e- 
lieved that the percentage table will be found useful in determining rel.itive 
value according to age. It is interesting to note some differences in puc6 
owing to the distribution of the breeds. Thus, Holstein calves and ''I'l 
cow^s are valued relatively higlier in the Central State than in the 
is <loubtless due largely to the lower price of feed in the Xorth Central States. 
During their years of highest prorluction, the price of Holstein cows ap* 
j)€ars to average a little higher in the Eastern States. This difference, 
ever, is not marked, and in the cases of the S too grade cow, it is reversed. 

Guernsey calves and old cows, like those of the Holsteins, are 
in the East than in the central West. In the case of pure bre<ls in tliei^ 
prime, howe\-er, the reverse is true. 
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Jersey calves are also relatively cheat)er in the Northeastern Statts. 
Ayrshire calves and old cows are cheaper in the Northeastern States than 
in the North Central States, while Ayrshire cows, during their period of 
highest production, fetch a little higher prices than in the east. 

The influence of age in the value of farm work horses is shown hy 
Table II. The maximum value. §250. is reached at some point betweea 
6 and 7 years of age. 

Table II. — Infiuowe of Af^e on Value of Farm Work Horses: shown in 


of Maximtnn Value. 

1 

Age 

Max- Value 

$ 250 

: Fei cent ol 
niaxlmum 
v-aluc 

A^e 

Max. Value 

S * 5 ® 

Per cent rt 
max tin um 
Value 



Per cent 



Pet ixiiL 

Birth 

$ 39 

16 

i) years .... 

227 

91 

6 months .... 

63 

23 

10 years .... 

209 

J'-t 

I year 

ey- 

3 ^^ 

u years . . - . 

190 


2 years 

142 

57 

1 2 years .... 

174 

■ 7 ^ 

3 years 

IS5 

74 

13 years . . . . 

154 


4 j*cai 5 

2 20 

88 

U years . . . . 

U 7 

55 

5 ytars 

242 

97 

IS years ... 

119 

iS 

6 years 

248 

<ii> 

16 yiars . . . . 

101 

40 

Maximum .... 

230 

ICO 




7 years 

241 

99 

Number of esti- 

imites . . . . 

M 7 

- 


As is seen, there is little change in value between the ages of ^airlq. 


AGRICULTURAL INDUSTRIES. 

183 - Practical Method for Removing the Foxy Flavour from Noah Grapes 1 

Tissedre, f.., in Lf a-ncoU' t’t h'.^rlicoU, 33nl. W-ar, No. pp. 44J-44.V M'!''* 

pellier, Nov. 3, 

The writer possesses some Noah gra|)e stocks, all derive<l from 2 fitt- 
ings found in 1883, in a consignment of plants from Missouri, U. S. 

■ The following are the cliief characters : wood, red, stout, very long, rouuit 
to the touch, similar to the York-Maddra -- internodes at an averai^e d* 
stance apart — leaves enoimous and se^-grecn in colour — gTat)es abort 
average size with ver>^ big seeds — clusters dense, often winged - taste 
strawberry flavoured but not too prononnced. Grows well from cuttiiu:?. 


(i) See alsr> B. No. 355. 
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I’or th6 last 4 years the writer has used the following method for ob- 
jjjiiiiif wine without fox : Thegrajje juice after leaving the press is plac- 
(i ill fermenting casks. These casks were never completely filled : a space 
an ing from 5 to 10 cms w'as always left. A hole is then drilled in the 
lottoni of the cask at the level of the liquid so as to establish an air-cur- 
ent with the open bung-bole; the liquid was then allowed tc ferment, 
flit elimination of the foxy flavour takes place automatically an<l when 
ernitntation is completed the wine is devoid of any appreciable A me 
lican llavotir and may be placerl on the market. 

' In a note accompanying the presei.t article Prof. h. Ravaz remarks 
at if one drill-hole already gives such a satisfactory result then the result 
drilling two holes should be better still. The djsapjjearance (or attenu- 
ion) of the odours causing the “ foxy " flavour during the process under 
is possibly due to accompanying oxidisation phenomena. 

^ - ComjHilsory Degerming of Sbiie fn Hungary (i|. — Vi-ar :6, no. .^5. 

Ijp, jifiji-isoo. Butlapwt, Nov, 4, fiyufi, 

(lovemement t>rder dated Nov. i, 1916 imposes obligatory removal 
[tb< Kcrms from maize grains and gi\‘es the rules to l)e adopted for effect- 
in tilt' same. The order further contains measures for regulating the 
:afie in maize germs, extraction of oil, sale and maximum prices, Ac 
jidini; to the pro\dsions of this order all stone mills and establishments 
)r the milling of maize are obligerl to remo\ e the germs and to carr)' all 
ptratkins according to the instructions of the " National Union of Cre- 
it ■' Tile mills may not extract more than 12 lbs. of germs fx-r 100 lbs. 
[maize, and the quantity of oil expressed must be at least 15 lbs. per lou 
Is [tf eerms. This order {;nly concerns stone mills, esjxcially those which, 
bnk" to the aifl of the above mentioned l-nion are in a jxisition to com- 
letc tlie alterations which the Union requires for the process in qiiestior*. 
rv« r\' holder of maize must inform the “ National Union of Cre<h't ” 
writing of the amount of stock lie holds, Stone niill.s and other establish - 
?iits for milling nuiize are oldiged to signal the quantity cf germs pro- 
itel. twice a month, rf: : on the 5tli and 20th days at latest and to make 
Jj-tcial declaration whenever tlie quantity produce^! reaches 100 quintals 
fi'tttt). In this connection the Union has the |)ow'er to hold the esta 
ijiinuiits in question under ixrmanent sujxndsion (art. 2). 

The stocks of maize of which the returns have Ixen made are to be 
i»l iiumcxiiately the present order comes into force, and the supplies of 
!nri< may be sold by the owmers solely to the said Union. In this way 
|e I’nidn on behalf of the Treasurx', fxoomes the sole holder of the stocks 
Imaizi- genus throughout the whole of Hungary (art. 4). 

For the stocks of germs, the samples of which when examined by 
^ic'^ignaterl Chemical Station must contain at least 1*5 % of oik the 
5 ve Tnion undertakes to pay the following prices kilo (2.2 lbs) 62 
■<> * 4 d.) to all commercial establishments and any other enter(irises 
•^^3ilij]<,' those for theiattening of live-stock not attached to faniLS : 

'• Sv* No. nit7. iEJ.) 
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102 heller (ro *4 </.) to millers who degerm the maize of the producers 
required by these latter for the use of their families, sen'ants and farm 
generplly. This price includes carting to the place of unloading but not 
the cosU>f the sack. If the oil content exceeds 15%. the price paid nlu^t 
hex heller (V,oth.of ai)enny) for ever)' unit of iiercentage in excess; cuthe 
other hand, for every unit of percentage short of tliis standard Z.helJcn 
shall be deducted, 

All mills and such other establishments already mentioned are 
to degerm the maize of the grower, with or without his consent even when 
required for personal use on his farm, but he shall be entitled to an indem- 
nity on the following scale ; 

1) Milling of the degenned maize shall be gratis. 

2) In exchange for the genus extracted the aforesaid milK and e 
stablishmcnts shall pay a sum equivalent to the value of an equal (piantity 
of maize viz 3 kronen per quintal (is. yi. per cwt) (2). 

3) Further the said mills shall pay the producers an indcnuiity 
of : 3 kronen per quintal of treateil maize (art. 7). 

The transport of maize by rail, water or motor is not permissible withoi 
a special certificate issued by the * National F nion of Cre<lit art. fH)- 

The said Union distributes the stocks of germs declaretl by the mil; 
among manufacturers ])ossessing the necessary plant for the extraction - 
oil (art. q). 

These factories receive, per 15 of oil expressed, 18 kronen j^er ({im 
t,nl (7 s. 7 d. per cwt) of germs (art, ro). 

In virtue of the present Order, all oil stocks are reijuisitione^l itn 
manufacturers are obliged to hand over the oil they produce to tli 
Union, which in its turn will rc-^ell it to the Central Hungarian Society 
Fats and OiF at the iirice of 1000 kronen i>er quintal (i) (£ 21. .■>. ;; 
(art. 11,12 and 13I. 

Tliis Limited Societ>’ is concerned with the marketing of the m\ aiidi 
authorised to demand, over and above the price paid to the Uui-m ' 
Credit, a share of ])rofit fixed by tlie Minister of Conuneree. 
selling prices are also fixed by the same Minister (art. 14 and I 5 )’ 

Infringements entail severe punishment and a fine not excwliiic -- 
kronen (£83. bs may be inflicted. Stocks held up or undeclami ;i! 
seized by the authorities. This Order comes into vigour the ist V-nvii 
her iqif) (art. lb'2l). 

The obligation to remove the germs fiom maize can only be impose 
on growers who send their produce to mills or factories for this jnui'f''’* 
When they^do so, however, they liave the right to claim an indeiiniii.} < 
mentioned above. 

185 - Naw Process for Extracting the Oil from the Kernels of Stone Fruit - m ’ 

in ChcmikfT Zeilun:^, 4()th. Vc;ir, No, PP- 645*P4(i. Cutheu, ioj6. 

According to the census of 1900, Germany possesses 21.5 ' 

cheriw’ trees and 69.4 millions of plum trees. According to 

(2) All eonvtTsinn^ of AiL^trian money in thi> nrlidc i ic base<l on par value. ' 
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tliis subject and to the calculations of the writer, the cherries give 5 %, 
the iJnms and apricots 10 % of stones. The stones of cherries give ai)out 
p of kernels, those of prunes 15 and those of j>eaches about 7 % ; 
the kernels of cherries contain 36 % of oil, those of plunis 42 those of 
apricots and jx^aches 47 %. These figures only apply to good, picked 
kernels, the actual total yield of oil would be less but it is |>erniissible to 
as«nnie that in Germany, in goo<l years, several millions of pounds of oil 
Diii’lit be extracte<l from the kernels of stone fruit. Unfortunately, this 
source of oil is not exidoited in Germany owing to the lack of good machin- 
trv tor cru.shing the stones and because the separation of the kernel in- 
volves considerable trouble. Recc‘ntly, the firmof M.\Kn.\ of Bitterfeld has 
cfn>t Dieted a machine which crushes the stones extremely well. Imrse- 
janiting the kernel from its shell the writer has disco\^ercd a method bas- 
t({ on the siiecific gravity of these two jjortions. The sp. gr. of plum ker- 
nels is alxnit 1.05, that of their shells i.i8. For cherries, apricots and 
peuclies. the ratio Ixdwcen tlie sp. gr, of the kernel and that c f tlie shell i-^ 
about the same. 15 }' using a magnesium chloride solution with sj), gr 
.(juul to 1-15 the two portions may lx n-paratwl with ease. The kernels 
the solution while the stones fall to the lx;tton. The kernels are then 
Irinl, stri[>]x*d and jnessed. 

The metluxl is well a<lapterl for large ^juantities of stones. The writ- 
-r has experimented chief! }• on plum stones but trials with tho.so of peach 
nid cherry svere equally ‘^atisfactor}’. 

The oil obtained produced no ludrocyanic acid ; it was slight!}' turbid 
it first hut gradually cleared. Tlie taste from Ixdi g pleasant at first, 
jindiially bt'came somewhat bitter, strong]}' resembling tliat of the oil 
!inm hitter almonds. It (Uxs extremely well as salad oil. Hea.ed to 
hui" C. or kept for 2 week.s in an open bottle, it lost its characteristic 
Lfhmr. 

I Tlie met h oil is Ixing perfected. 

'j- Some Naw Constituents of Milk. The Distribution of Phosphntides in Milk.— 

o-linaNX, laiOM.XS IC;infl W.MCEM.CS*, .\l F1tn> ihc of Biohjcoi { 'VmsM'f)', 

V.-i, XW'III, No. i,pi> I' * HaJliniorc, .Md, iK'cvnilxr, 

In u preceeding paper { 77 rc’ Journal ot Biolviiical (lu'nttstrv, \'ol. XXI 
530. I9i5)tlie writers have shown that the alcoholic washings of the 
)ai;ul:ited jirotein obtainetl by Imiling the filtrate from casein of cow’s milk 
dd to alcohol a small quantity of monoaniino - and diaminophosp ha tides, 
ht.} lun e now examinwl the alcoholic wasliings of casein and have found that 
likewise contain a small amount of shtiilar, if not identical, phospha- 
'ks. They have also extended their in\x*stigation to the other parts of 
iilk in order to learn as much as ixissible about the distribution of phos- 
kitidi's in milk. 

The results of this examination have lead to tlie following conclusions: 

I Alcoiiol removes from milk casein, precii)itated by dilutetl hydrochloric 
pi al>out the same amount of phosphatides as w^as previously obtained 
pu the “ lactalbumin the proportion of phosphatide which it vields is 
brrtsnondingly less. 



2 q 6 industries depending on ANIJttAt ftlODUCTS 


The precipitate produced by treating skimmed milk, freed from cas^ 
and heat’Coagulable proteins, with sodium hydroxide untiT neutral to pi^ 
nolphthalein contains a very small amount of the same phosphatidesai 
fatty substances that can be obtained from the alcoholic wa^ngs of \\^ 
heat-coagulable proteins (m lactalbumin »). The non-protein fractions ( 
fat-free milk contain at the most only minute traces of phosphatides, Tij 
total amount of p'hosphatides obtained from i litre of whole milk eijm 
to about 27 mgms, 

Phosphatides are intimately associated with the protein constituent 
of milk and possibly are combined wth them as “ lecithalbumins ", 

187 - The Dairying Industiy of England and Wales, — gavin, w anti mackiniom!, j j 

The Jcurnal-of the lithinl of Vol, XXIII, No. 6, pp, 5 q 3 - 5 'j 7 - E'>n*li)ti,Si!jt--5iii)| 

Supplement No. i6 of the present number of the Journal of the Poan' ■ 
Agriculture contains two papers which, tr^ether, constitute a valuable « 
vey of the daiiydng industrx' in England and Wales, 

The first paper, by \V.Ga\in\ opens with an historical .survey of 
dairydng industTV in the last halfct ntury, and draws attention to the rail 
increasing volume of the fresh milk trade. 

The number of cows and heifers in E.ngland and Wales increased ii 

I 952 648 head in 1881-18S5 to 2 484 220 lu^ad in 1914 ; an increase of <0 
30 per cent., as against an increase in the po] filiation of the countiy of 
per cent since 1871. 

The greatest increase in dairying has (K'curred in dairying distre 

The author next deals with the railway milk traffic of the various u 
w’ ay companies, with sj)ccial reference to the Eon don milk trade. The 
obtained for the total railway milk traffic of London is 91 700 000 d 
and this, added to a road traffic of 15 000 000 galls and the produce of Luji 
dairies — i 200 too galls ~ gives the total milk supply of London asap^ 
imately to8 000 000 gal. 

The midland towns of Lancashire, Cheshire, Warwick, Stafford mi 
West Riding take something over 50*000 000 galls the North-East Coa>t ta 

II 000 000 galls,, the Scuti: Wales mining area 4 000 000 galls, the S<)b 
East Coast and district 4 500 000 galls and the South Coast 5 750 oo<:>Kairi 

With 92 000 000 galls, taken to London and roo 000 000 galls elstwl* 
the total handled by English railways does not exceerl 200 000 000 

The total consumption of milk was estimated as 731 ooo 000 galls in la 
so that about one quarter of the milk consumed in England and lb 
is transported by railway. 

Many consignments are made from great distances ; in 1911 the C. 1 ' 
brought 1549 chums from St. Erth, Cornwall, 320 miles to lyondon, wink 
most distant point recorded by the L. & N. W, R, for London milk trafi 
Toom (Ireland) 513 miles from Euston Station. A valuable suniinan 
the railway traffic is given in an appendix in which the principal ennsuff 
and producing areas of the various lines are shown, where possible. 

The share taken in the industry by the various countries, and thej 
ditions obtaining in these countries are next considered. It is eniphasij 
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i. Gross Cost of Food 

4«3 

372 

4.14 46.89 36.11 

40.19 12.34 

9.50 10,58 

Value of SlanurioJ Residue . . 

0-35 

0.20 

0,38 

3.4O' 2.52 

3-69 

O/jO 

0.66 

0.97 

3. Net Cost of' Food 

4.48 

3.46 

3-76 43 - 49 ; 33 - 59 : 36-50 

n .44 

8.84 

9-6 i 

Summary of Overhead 




i ■ 





} labour 

1.60 

1.30 

1-42 15-5372.62 13.78 

4-09, 

3-32 

3-<>2 

Depieolation and l/}ss .... 

1.47 

0.37 

073 14*27: 3-59 

7-09 

3.75 

0.94 

1.86 

f'l Intmsl on Capital 

0.42 

0.36 

0.39 

4 07; 3 49 

3-78 

1.07; 

0.92 

l.CO 


IXpreclalion of Dair^* Ctcnsils 
and Food Madiintry; Oil and 
OxJ, Veterinary Chaises, Sled- 
1 eines and Sundries 

0 - 37 ; 

0.31 

0.36 

3-59 301 

349 

094' 

0.79 

0,92 

< Keep of Bull 

0.22; 

o.rS 

0-20 

2.13 174 

1.94 

0,36 

0.46 

o. 5 r 

Tr>taJ . . . 

4.08 

2,52 

.3.10 

39-59 24.43 30.08 10.41 

3.43 

7-91 

‘.rnttury of 7’/flHSf/ ChurUfS- 









1 Keep and Deprcdalion of Milk 
Coll, Upkeep of Milk Cart, RaiP 









\va\ Churns etc. , . . . . . 

o.ai 

0.44 

0.42 

2.04 4.27 

4.08 

0,54^ 

1. 12 

1.07 

■!, Kailntiv Carria^. 


1.04 

0.7S 

— lO.IO 

7-57 

— ^ 

2.66 

I-V9 

Totfil . . , : 

0.21 

1.48 

1.20 

2.04 14.37 

11.65 

0.54 

3-7S, 

3.06 

•'t of iirmtuctioo to the farmer . 

8-7S 

7.46 

8.06 85.12 72.41 

78,23 22.3916.05 20,58 


f that the basis of daining in England and Wales is now the fresh rniiy 
ade ; 2) that cheese-making, though still carried on in some districts, is 
^nerally shaking, only continued (a) in districts where lack of transport 
icourages it, or (A) as a means of utilising a surplus or flush of milk when 
rices are low ; 3) that butter making, with the exception of that in the 
oTiiish factories, is a rapidly diminisMng industry in England and Wales. 

On the basis of the figures given in the Board's report on the agricultural 
It put of Great Britain, the total milk production of England and Wales 
placed at i 071 000 000 galls. With regard to the consumption of milk, 
wt for the whole of England and Wales is placed at 22 % g^i that 
•f hondon as 15 galls, pet head. The paper concludes with a sur\'ey of the 
'iports and exports of dairy produce. 

The second paper, by J. Mackintosh, deals with the average costs, not 
ierely of food in the production of milk, but also of various overhead charg- 
' transit charges, the former including charges in respect of labour, 
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d^Jtldatiott (on live and deadstcxi) interest w^pltel and bull 
and. in connection with the cost of food doe attention has been paid to tb 
value of the maniuial residues of the foods consumed. The farms to whicl 
the investigation related were situated throughout the county of Enct 
and in parts of the counties of Berks, Oxford and Middlesex. 

The costs are given for three different types of farms : Class I • Subm 
ban farms ; Class II — Farms almost entirely grass land with very liftlt 
arable ; Cass III — farms chiefly grass land, but with a fair acreage ol 
arable. 

The following table shows for the three tyi)es of farmSj the gross cost 
of food, the value of the manurial residue, the net cost of food, the o\’erliead 
and the transit charges : 

The di\'ision of the gross cost of food between the various kinds of food? 
is as follows : 

Cakes Pailutf 



Roots 

Hay 

Straw Wcl Graiju 


A Afttrnutli 


% 


% - % 

% 


Class I . . , 

17 <^- 

Vi ,4 

12,5 

3< .3 


Class li . . . 


-3,- 

0,2 ^ 

35.‘> 

2 .V.I 

aass III . . . 



fi ,2 — 

4.5,3 



The average yields per cow were : from fanns in Class I. O50 gall; 
Class 11 . 640 galls; Class 11 1 . 660 galls In working out the above costs nochars 
was made for the supciA'ision by the farmer or bailiffs. The paper conchiiJt 
with a brief siimmar\- of the results obtained by other investigators, Ties 
figures, based on a small areas under the war conditions, cannot be rtgaid«i 
as of universal application, but are useful in supplying farmers with anic 
thud by which they can work out thcii own costs, and thus examine the: 
practice closely where they find their costs exceeding the average fiiiwe: 
given in the paper. 

188 - The Trade in Feathers in Brazil— kcwjndo, a., in Urvtma, Serie dt i h,' ynaj 

Sdentifua, Vol. XV, Tasc. j, pp. 33-35. Uraga, jL\niukr5 i'ji;. 

Among the feathers e\|>orted from Brazil there figure in tlie ofiicia 
lists: i) those of “ gar^a real” {Ardea e^retia), ” gar 9a pequemi i.l 
and ” gar^a de cabe^a preta” {Nicticorax pileatus] : 
those of “ ema ” {Rhea americana ) ; among unspecified kinds occur tlios 
of“guaras” {Endocmus ruber) with red plumage; ” colheretra 
Ajaja) with plumage of a delicate rose colour, and many others. 

The most highy valued feathers are those of ” gai^a ” ; they are es 
ported chiefly from the Southern States of the Brazilian Union: Bara, Ania 
zones, Maranhao, Piauhy. Those of cma ”, chiefly emplo>vd f’>r 
manufacture of boas are mostly exported from the States of : Bahia, Piauh! 
Maranhao, Ceara and Rio Grande do Sul. The *' guard ” ate fomri ' 
abundance in the Northern States and especially in the region of .Vw 
zones, Pard and Maranhao. 

The importing countries are, in order of importance ; United 
France • Uniguay — England — Germany. 
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The ap^ded -Table gives the quantity and vrine <d the export 
feathers for the period 1910*1914. ^ 


Ex portaiton o f Jeathers from ^azil during the 5 year period 1910-1914, 

' Not woclfied 


■kw 

Quantity 

Value • 

Quautity 

lyjo 

3 803 •CR 

50175 

1 126.292 1 

19]! 

1907 

26 14 1 

223,413 

1912 

3249.5 

80 185 

78.509 

1913 

4813 


248,788 

1914 

3 089.3 

47789 

120,968 


• The {Spef milreis hoa beca taken a» tiqual to 


Value * Quantity Vaiue^ 

M 3 517 fr 571 20 924fr 

M^ 471 93 I 781 

70405 14.24 3548 

M 7 8 .t, 6 o 2 211 

^oS 155 28.50 2 352 


[.6S fr. 


fhe trade m feathers is of a precarious nature and Ls subject 
toconsiderable fluctuations from one year to another; taken as a whole 
It IS at present on the wane, for the export value in 1914 was only rsS 306 
fr. against 23^.849 fr. in 1904. y o ^ 


PLANT DISEASES 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

189 - Tuberoid Delormlties on Sunflower Roots in Italy. — iitcoreoi .ucraro, in j,* 
t Memorie R. .4cfrti/^»na Lttieree A fit FflJoro, Vol. XXXlIj Puit ill, 

pp. 2.!y-.:42, Fig. I'H. Fatlua i(;i6 

In Xovember I(}i4, the Author received from Porto ToUe (Vensz-ia) 
some roots of Helianthufi annuus, which showed many swdlings piesent* 
ing two widely different fonus, even after microscopical examination. 

The second fonu of swelling was only to be found on the second? n* 
underground roots it was cylindroid, rarely oval or irregular, vamn? 
from 1-2 nun. ii]) to 3 mni. in diameter ; the deformities were plawii along 
the axis of the root, less often on the tip, isolated or clustered ; in some 
cases, the w^hole of a short root was deformed ; then the swellini; was 
longer, more bulky and because of the other roots, often irrr^tdar; 
these swellings were rather flabby ; but the best developeil ones nsisted 
compression slightly, and appeared somewhat hardened. According to 
the size of the sw^ellings they contained one or several females of a nematode 
belonging to the genus Hderodera, but which differed from HeL radickdi 
and Het. schachtii. 

The writer has seen on material from Porto Tolle another deforniit! 
that appeared different from the pre\nous one, both on naked eye isd 
microscopical examination. It consists of larger swellings, of an average 
diameter of 3 to 6 mm, and a maximum diametef of 18 to 20 nun., placed at 
the tips of the roots, pyriform, less often rounded, never cylindrical, and 
quite woody in consistency. No nematode as observed in the first fona 
nor other parasites were seen in the woody and largely vascularised tissue 
in the swellings. A large number of individuals of a species of Rhabdit^ 
(fam. Anguillulidae) were found adhering to the cortical parenclnmia al 
ready investing the woody body and decomposing. 

In order to ascertain if the cause of the second type of deformity 
anything to do with the previous nematode, cultnres of Mcltant^^ 
tmnuiis were started in the Botanical Garden of Padua, udng seeils fw> 
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Porto ToUe. Control plants were chosen and the remainder were subject - 
to various traumatic actions (torsion, flexion, various wounds, defol- 
iation, topping at various stages of development, etc.). Topping the 
plants resulted in a large series of morphological and anatomical deviations 
which are not described, as they more or less agree with those already ob- 
tained and illustrated by Vochtinc. before him by Kraus, Woluny and 
BEKTHOLD. In some of the Helianthus plants grown at Padua and topped, 
|the author observed, towards the end of (ktober 1915, the presence of 
tx)th hypogean and epigean tuberoid deformities ; the latter which were 
absent for the Poito Tolle material had already t>en obser\'ed by Vochtixg. 
|As regards the hypogean swellings, the zone deformed (end of the roots), 
he average size, the form and wood i ness of the plants obtained at Pa- 
ua in topi^ plants agreed with the corresponding cliaracters shown 
ly the Porto Tolle material. Ko similar deformities were seen in the 
ofltrol plants or in other plants which had been submitted to traumat- 
sms other than topping during the vegetative period. The deformities 
/icre only found in some of the plants that had been topjjed. 

Xo Hderodera was ever found in the sunflowers grown in the Padua 
Botanic Garden, no matter what the type of deformity was, if similar 
to that in the Porto Tolle material, although H. radicicola had already l)een 
ra'ortled as living on various plants growing in the same garden ; on the 
other hand the decaying adult bark did not harbour the other nematode 
w'hicb was. on the contrary, \’ery abundant in the original ma 
terial. As Helianthus was grown at Padua on a sufficiently large scale, 
the absence of H. radkicola shows that Jh'ftatUhus annuus is not attacked 


)y this nematode, and that where it is attacked, if probably is a different 
tpecies or race. In addition the complete absence of eel worms shows 
lat there is a different cause of the tulx' riser! rtwts and further it is 
robahle that the RhaMitia found in the Porto Tolle material should not 
t considered as a parasite. * 

The author concludes from his researches and obseiYations that the 
eforniity he has describe<l can not be a.scribed to a parasitic agent, and 
fiat it is difficult to regard the nutrithe disturbance caused by topping 
shaving no connection with the cause. Under natural conditions, miiti- 
ition and wounds caused by wind, hail, etc,, are not rare; jxissibly the 
jiants at Porto Tolle had suffered in this way. 

i Xcvertheless. the writer is aw^are that his theory does not explain the 
ct that all the top|jed sunflowers diil not show the same reaction and 
hy the tuberoid defoniiity is not caused by traumatisms other tlian 
ipping. 


a Disease of the Baoaaa in the Saleyer Islands, Indian Archipelago — rijsss, 

•V B , in McitiiteiiH'en van LaJlyoraforium No. pp., i Miip, 

Ftffs. BalavU, 

t A Study of a disease that has devastatetl the banana plantations in 
islands to the south of Celebes for some ten years. The disease is 
''^11 by an internal rot of the subterranean parts, which afterwards at- 
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tacks the flowering stem, and then the fniits, wliich show no external sign 
of disease for some time. 

The dark red colour of the underground parts as seen on cutting them 
is characteristic of the disease. The leaves remain normal for some tiu^ ; 
but are attacked finally and the plant falls over. 

The writer has found that the disease is very infectious and is spread 
ing more and more in the Surrounding islands. As certain varieties 
peat to be immune, it is advised to grow them and at the same time to ri. 
gorously prevent the passage of infected material into other countries. 


DISEASES DUE TO FUNGI. 

BACTERIA AND OTHER EOWER PUNTS. 

191 -Fungi in the San Martino Valley (or Germanasca VaUey)» Piedmont, Ita];, 

Peyronei. BEXUMiNO, in della Reaie .tcfoirmw delie Scienze di Torino, (la 

di Scienze fimiche, matemtUiche t mturali, Sait's II, Vol. l,XVI,'No, lo, pp. 1-58, l-igs >. 
Turin, i')i6. 

This first systematic list of the fungi of the Valley of San Martino 
a contribution to the study of the flora of the Vaudois valleys in Piedmojj] 
which up to now is slightly known through the publications of I'avoi 
and Fj^rrakis. The list icludes 3()2 s^)ecies, varieties or forms of thetra 
Fungi, together with 4 species of My xomy cotes. 

With the idea of obtaining material for future study of the prubldz 
inherant to the biolo!^' of alpine mycological flora, the Author has d 
stiidiwl the whole of the Germanasca valley, but has limiteel himself to 
careful study of a limited jR)rtion (districts of Riclaretto, Fact to apl 
Prali) of the valley from 1911 to 

Recorded as new to scieiwre are 3 genera, 14 s|>tcies, and one fon 
There are also many fungi new to Italy, or interesting from other jwirf 
of view. 

192 - Research work in the Laboratories of Agricultural Mycology and Entomoloi 
in the Belgian Congo. - scc pp. 178 179 yf thu Baiieim. 

193 - Hew Ured/naceae in East Africa. — grove. \v iv , in Rf/yai Botanic 

Keu', fiuiltlin of MiscdUineous Ini'irmation, No, 10, pp. 5 fij;. I^oodon, I'/U'. 

Systematic description nf : 

(1) Uromyces Poly^alae Grove, on leaves of Po/ygo/n persicarwl 4 
D. C., or a related species, in Uganda (Kipaya 4000 ft.) March I()W 
the son were infected with many pycnidia of Darbtica filum Cast ; 

(2) Pitccinia Erlan^eac Grove, on leaves of Erlangea tomentosi 
Moore, in British East Africa (Nairobi, Unioru 4000 ft.), February iQt; 

(3) P. exilis Syd. var. Hibisci Grove, on leaves of Hibiscus sp., 
Uganda (Kirerema 4000 ft.), March 1915 ; 

(4) P. Hoslundiae Grove, on leaves of Hoslundia sp., in Uga® 
(Kipaya 4000 ft.), March 1915 ; 
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Jin'S “ “S*'* «l- 

;ar. Moore in U^lnda 



As in the previous yea^the ImperiXsta^r Tv' “v”''’. 

I, »f pw. to con.b«nM ml], fc A^™ wiIgTSaiS 

tfeS=!:2355S-“j=;?£ 

HI. Sprays without copper. — '* Pern7iH ” ir. a. 1 

Perfluozid I " Perfluozid II ; " Zinkoljtr” " Htnl ^??r- ?,?» ’ 

Ipljur lime mixture ; " Asra ". P . - elior , Cunudht ; 

i- contains 17.04 Cu. ■ 160S0/ n • 

a. an 44.7 .(.water. (Pile makers guarantee a content of 1^6 

JiiSSLitL;.? " T*™' ™«"'' i"- 

sed with iron sulphate ' ' aluminium sulphate 

«SiL;;;L^:tdt::Jic-^^^ ^ 

cii™ and wllr. '' '' 'hvdrocbloric add. 

atm\rsSr"‘ clrnumf”^ " P--»‘“cresol ; .t also 
■; Asra ■' containTj napthol “ “ parachlornietacresol. 

'"■■‘""cr, while the so- 

11^ from^^he new preparat.ons are made aa-ordi„g to the in.stn‘So"s 

i2LT"z1Ss1^.'’r Tt" ■■ ■' 

The nfilHnw^ ^ ^ divi.sion with water. 

^ durinfth: ZTe^T'^r "> •^'>- 

'ed at by the writers • ^ following are the conclusions 


I'J Stt: also U. August 1915, So. 793 


{Bd.) 



means oe prevention and controi, 


I) The different sprays tested were sufSciently adherent in practice 

Sprf^ng®4h a iTcoppet spray does not gi^ sufficient prctec- 
tion, es&y for the grape, when the * 

as in iqi6. Only the stronger sprays (2 /0 ' '5 

® B^na ” cupric paste), applied 4 times, have preserved the leaves and 

grapesina^tisfactory^^^^^^^^^ a varied proportion of lime which did 
best are those using 500 grm. of quicklime, thus about double the calculated 

amount o^Ca^foril^g^ of 8™ "f ^’std 

u 4. 4. T trr rnntier subhatc, do not injure the leaves 

due to different causes and should not be blamed on the soda 4 
TperLt. Bmgundy nuxture was found to be more successful m these 

than I % liordenux mixture. ■ n • 

5) The ■■ Bosna ” copper paste acted very well, especially m prun- 
ing the grapes. The i per cent, mixture of tte giste was ound to lx 
Zal to ftTcent Bordeaux ndxture. even though Bosna only cent™ 
Tfof i^taUic copper as compared with 35.4 % >» coppe^ ^ ' 
Sie defect that mixlures with •' Bosna ” paste deposit easdy does not de 
creai^ its practical value, as the movement of the workmen kcc[«i it sui 

cientl) st^ ^^i^ sulphate by adding alum (as in rte Martin 

mixture or “Bodolidat” resulted in the obsen-ation that Martmi spiay 

only containing about ‘/j % of copper sulphate are less efticaaous than ; , 
bdrgimdy nurrture. On the other hand they preserve the foliage betta 

than the sprays containing “ Perozid . , . , . r u 

7) A Vo per cent. Bordeaux mixture to which *4 per cent, o 
zid ” had b^en added acted belter than M^^ini mixture ,,, 

Conner sidphate ; the effect was not equal to that obtained b\ a ,, 
de!^ miirture. On adding 2 % of “ I’erosid to a i % .“PP®' 
action of the Bordeaux mixture, othenvise ineffective. * 

astogivethesameresultsasal % Bordeaux mixture. Tffi ^xtim ' 

much more vigorously than a Martini mixture contaimng '/j ,» “Pf® 

‘“"”“'8', (I. .,.01 I..V. .8* .bo 

action of '• Peroiid ", though it is not sufficient if the I 

serious In case of mild attack in diy regions it acts satisfartonly o 
mildewed leaves at any rate. On the basis of f 
about ^00 grins of CaO should be added to each kg. of ‘ ' 

sprays made with half this amount of lime were found to he t^ter I u 
containing the calculated amount of hme. Dusting snrai^gfl 

over the lower parts of the plants simultaneously with or after spraiwg 

vine stocks was found to be of no utility. „,ir,hate ail'l' 

9) The 2 % sulphur hme mixtures with %% copper sulph* 
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jave an action proportional to the low copper content ; they are found use- 
ess against both mildew and oidium 

10) The various substances, paste of zinc, salts “ Perfluozid " I and 
' perfluozid II ”, sulphur lime sprays were insufficiently active, while'* Me- 
ior, ' “ Cumullit ", and “ Asra " were of no use at all. 

195 - Patents Relating to Keans of Prevention and Control of Diseases and Pests of 

plants. — S6C Review of PeUenis, No, 181 of this Bulletin. 

- On the Spotting Puntatura”) of Wheat Grains. — i<omoR£,G., mie staiioni 

a^rarie ituliamf. Voi. XI. 1 X, No. 7-8, pp, 425^^33 , Modena, 

In Lombardy, Italy, the name of " puntatura " (spotting) of wheat 
rains is applied to a condition characterised by a black spot limited to 
le outer face of the cotyledon. According to refjeated observations of 
le writer, as well as information he has obtained, the sjx)ttiiig has been 
ecorded from Molise, in Umbria, in the province of Ferrara, in Germany, 
a Sicily and in Basilicata (Canipobasso) on a large number of varieties 
,ut with varying intensity f" Carosellone ", " Realforte ", " Ohio ", 
Scorzonera ”, ” Triminia ", " Cignarella ", " Bianchetta ", " Carosella 
ossa ”, " Gentil rosso ", etc.) Hard wheats are more liable than soft 
?heats to this affection which appears to be due to the presence cf C/o^fo- 
porimn herbarttm. 

The agriculturists of the province of IVrrara, Molise and Sicily, where 
hesix)tting is most frequent, do not consider it as injurious. Infected 
rains arc often better samples than normal grains, and in the province of 
'errara it is held to indicate perfect maturity. Again, germination tests 
amVl out by PEtiUON, D’Iptolito and the Author have shown the sj>ot 
ed grains germinate nonnally. It remains to be ascertained how the 
ungus, which does not enter the tissues of the young plant, and causes no 
risible damage, is finally found close to the genn in the b^t developed 
rrains. 

m ■ A Peronospon Disease of Halze (Zeji Mmjts). — Rr'rorsts, . a e , b .WedeeUn^H 

t'dn Art BaPoraiortum tw»r Plantemtekfen. So. 3‘> pp , " pLUes, 

Of this disease, known «is ” Omo Lyer " in the vernacular and caused 
Peronospora Afaydis Rac., the writer gives the following smmar>’ : 

I. The " Lyer " disease is the most serious disease of maize in Java, 
has bc^en present in Java for at least 25 years and has been found all 
er Java and Madoera and in Atjeh. It has never been found at an al- 
lude of more than 4000 feet. 

i. The sjTuptoms of " Lyer " disease are different according to 
e time of infection. Plants attacked when young, are thin, with nar- 
w leaves and quite yellow ; when infection has taken place later, the plant 
developed normally, but the leaves are striped with yellow in a t>qrical 
anner. Diseased plants of the first type soon wither and die, usually 
llapsing; plants of the other type in a few cases even give some ripe 
eds. 

3. The " L>'er ’* disease is caused by Peronospora Maydis Raa 
true Veronospora and not a ScUrospora, The fungus described by RAa- 
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BORSKI is the same one ; only his fibres are rather inTOneet. The fung® 
described by Butler, causing a disease with nearly the same sjmiptoms. 
is not identical, but rightly put in the genus Sclaospra 

4 Pcronospora Mavdis Rac. has not only comdia. but cmamydo- 
spores and cdspores as well Both are formed in decaying parts of the 
young plants, especially in the leaf sheaths. . , . 

< Infection experiments by Raciborski have proved that young 
plants can be infected by comdia. It is doubtful if this ^ normally 
in the field, as even plants of the same plant hole do not infect each other as 

^ Infection experiments with infected soil gave a negative result. In 
one case, seed of diseased plants gave diseased plants (4 out of 5 seeds), 
in a second experiment with 50 seeds only healthy plants were obtained. . 
Soil disinfection experiments with tSj. NH3, KMNO*. and formabn 

gave negative results. j- , 

Seed disinfecterl with hot water (bo» C) gave twice as mny diseased 
plants as control seed, probably because the hot water had a weakenm? 
effect u^wn the seed. 

iq 8 - VerthWiam afbo-atrum^ Causing the VerOeillium Disease of the PotstJ 

in l^bSd ' “•TKVB«dc,c,,' ll.ia n M 

Socieix. Now Series, Vnl. ts. Xo, 7, PI'. J 

The disease caused bv Veriinlhum albo-ainm Reinke and Bertnold 
(Verticillium disease of the potato) is one which results in the tnore oi lis 
premature death of the plant, the general symptoms exhibited being those 

of a process of gradual desiccation. , r. • £ j 

The invcelium of the fungus Verticillium albo-atrum R. and B. is found 
in the wood vessels of all parts of affected plants. It passes into the wood 
vessels of the new tubers, and from these again in the great majonti 
cases into the plants which develop from them. Hence the disease is 
transmitted by means of infected tubers. The fungus in the tuber is not 
necessarily strictly localized at or near the heel-end, as pre\ioas autbon 
rRErxRE and Berthold, Speckermann) have supposed. 

The fungus grows well in ])urc culture as a saprophyte, and inlection 
experiments on healthy plants carried out with pure cultures were success 

ful in reproducing the disease. ■ , . 

The disease was. to some extent at least, formerly covere<l by tlieteriK 
“ Curl and " I/eaf-Roll ”, but it is now to be removed from this category 
and to be regarded as a sj^ecific ty|>e of those diseases in wluch the wow 
vessels become infested with fungus myceluim and for which the gt.nf 

term Jtadromycosis is suggested. t> v, Tcie< 

The disease does not appear to be very' common in the Bntisn 
and the losses due to it are at present probably not large ; but s ou ^ 
become prevalent, the losses might be severe. The most satisfactory'? 
ventive measures are to maintain a proper rotation of ^ 

steps to ensure that the potatoes used for seed purposes are healthy 


(i) See also B. May 1912 , No, 85 ^. 
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199 - TTie iDlhisocs of Psnsltlo Fongl on the Clover Crop. - vloCuKr A. r. 

A, I.), in EoArhSHU pacmeHiH, erbcmnwcrt IlenmpajihHoU 0 mnomrmAo- 
lU^eeKoU CmaMiiu Jiunepamopcxato Eoinunuherhazo Cada Jlianpa BeuiKaho 
(IJisease* of Plant*, Bulletin of the Central Phytopathological Station of the PHer the 
Great Imperial B<)tamc Garden), No. 4*5, pp. 1 15-130. I’etroRrad, 1913. 

In 19x5, the Department of Agriculture asked the writer to study 
dover diseases in the Riasan district. The work was started about the 
middle of May and finished towards the end of August. The facts obtained 
were worked out at the Central Ph)’topathological Station of the above 
Botanic Garden. In a preliminary note, the author gives the results of 
bis work regarding the influence of parasitic fungi on the yield of forage 
• and states that he will complete the work by giving information as to the 
seed. The work was carried out in six places where clover was grown on a 
lar^re scale. At each place, plots of 41 to 72 sq. metres were chosen, 
and in each of the plots a line of 50 to 60 feet of clover was marked in 
May, that is, when it is usually impossible to observe the development of 
I parasites. Each plant was numbered, enabling indiWdual observations 
I to be kept. The condition of the plant at the beginning of the observ'atious 
iwas noted down as well as subsequent observ^ations, such as ; i) the num- 
ber of stalks ; 2)^the number of flower heads per plant ; 3) the number 
of flower heads per stalk : <7) the total numlx-r ; h) the number of infer- 
tile flower heads ; t) the number of cells attacked by the parasite ; 4) the 
characters of the stem disease j 5) the height of the plant. At the end 
of the work when cutting was being commenced, notes were taken on : 
6) the total weight of the plan* ; 7) the weight of the flower heads of the 
plant (when the air is dry). Thus for each plant was known the time when 
the disease appeared, the rapidity of its development, etc. The degree of 
development of the disea-rC on stems and leaves was also noted, while tak- 
ing the area attacked into account when grouping the results. 

. The seven following parasites were obser\^ed during summer on the 
dover; Peronospora Trijoliotum De By; Vromyces Trijolii (Hedw.) 
Uv. , Erystphe Poly^oni I>. C., CAoeosportum caulivorum Kirchn, ; Phyl- 
(Pers) Fckl, Botrytis anthophila A. Bond (i); PhyUosticia 
injohi Rich. At the Ix^nning of June the most advanced parasite w^asG/. 
(aiuworum ; U. Trifolii came up later and Erys. Pdyzoni only developwl 
in August. The other iiarasitcs were only obser\-ed in isolated cases. 

The influence of the parasites on the dover cro]) gave the following 
average figures grouped in a table : 

From this table it is deduced that if the figures for the plants 
attacked by Phyll. Trifolii and hrys. Poh’ccnt are not much different from 
tbo^ for healthy plants, the difference is great when the parasite is GL 
f<iuuorum or C/. Infolii : negative in the former and jxjsitive in the se- 
cond. In the first case, even if the disease is not strongly developed, the 
OSS of green matter is very considerable. According to approximate 
ralciilations, allowing that the average crop of clover hay should be 36 
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N'umbcr of stoms 

Number of flower heads . . - 
Weight of the plant without flower 

heads, in grm^ 

Weight of the flower heads, in grms 
Weight of a single flower heads, 
in grms 

Number of plants examined . 



cwt. per acre, that of clover attacked by Gi caulivornm is not more than 
214 to 23 cwt per acre. Thus the control of this parasite should recive 
ever>' attention. The figures relating to this fungus are supported by a 
sufficient number of obsert^ations {133) and in consei|uence, may be consi- 
dered as approximately true, while for the other parasites, the number 
of obser\'ations is very limited. The figures lor U-T riiolii have a certain 
relative value. 

The last 3 columns of the table show that all the figures for chver 
“ rust " are higher than those of the healthy plant and that the degree of 
development of the disease has its effect on that increase. When the leaves 
are slightly attacked, the figures increase \dsibly ; they are at the maxi- 
mum when theleaves are badly attacked, and they decrease slightly when 
both leaves and stems are attacked simultaneously while still remainii^ 
higher than the figures for healthy plants. This increase can not be 
explained by chance and the phenomenon should be thoroughly studied. 

According to the writer, the rust api>ears in J une and is fully deve- 
loped at the end of the same month : the external appearance of disease*! 
plants does not in any way ap|)ear different from that of healthy plant* 
until late in autumn when the rust ap])ears plainly. No dead stems oi 
flower heads were ever found on plants attacked by the fungus ; no deb 
dent development w’as even noticed. The attacked plants were actnail) 
taller, more bushy and had more abundant flower heads. The proi>of 
tion of attacked plants was from 8 to 10 per cent ; that of badly attacke< 
plants not more than 0.5 to i.o yier cent., which means that the resultin 
injury is not worth consicle ration. 

The paper is completed by a list of the weeds in the clover fieldb f 
the Riasan Government (including 50 s])edes) and by diagrams showin 
the increase in weight and dimensions of dover attacked by V. 
and Gl. catilivorum. 
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200 - Se/troiittm Rolf$U, iDfarfoui to Tobacco, In Doll, Samatnu — westeb> 

dijk, T., ill MedetUelin^en van ka Ddi Proef^taiion, Year 10 , Part 11, pp. 30 - 40 , Pl. I-II, 

Mcduo, 1916, 

A new disease of tobacco at Deli (Sumatra) was discovered by the 
Author in The theory that the disease was caused by a fungtls in 

the soil was confirmed by experiments which showed that the same disease 
produced the same effects in certain other plants and also in other 
countries, like Japan and North America. The parasite was identified as 
Sderoiitm Rolf sit. 

The disease shows a few weeks after transplanting by the leaves withering 
and is easily recognised by the white hyphal felt on the roots and the brown, 
sclerotia. some few millimetres wide. If the roots are not examined, the 
disease is easily mistaken for a disease caused by Phytophthora or certain 
Bacteria. The same fungus causes a disease of Hibiscus cannabinus and 
Camvalli(i sp. in Java^ where the writer found a larger number of legumi- 
nosae attacked by Sclerotinm Roll sit. 

The Author is of the opinion a disease of the sugar-cane, and previously 
described as " red rot ” roode rot ") is due to Sctfrotium Rolfsii. 

These researches were confirmed by infection experiments with myce- 
liurn obtained from a pure culture of S. Rolfsii. 

The writer discusses the difficulty of dealing with the parasite buried 
in the soil and suggests that the only methtxl is to eliminate from the 
tobacco plantations all plants subject to attack by this Sclcrotium. 

!oi • BActtrium ctimpestre Injurious to Crucifers Cultivated in South Africa. — 

[>ciDCE, E, M., in Ike South Ahican Journiil of SexetK/, Vol. XII, So. 10, pp, 401-409, 

fig. !-3, PI. 8-tJ. Caix* Town, njifi. 

The Author has recorded Bacterium campesirc (Pam.) Sm., as occurring 
in South Africa. Por several years cultivated crucifers were often obser\"ed 
to Ije suffering from a disease similar to that produced by this bacterium 
and describerl by Erwin F. SitiTH under the name of " black rot of crud- 
ferous plants ", wiiich he considered as only occurring in Europe, America, 
and New Zealand. 

The w'riter has identified the cause of the disease, and has found that 
the organism is very common in South Africa. It attacks cabbage, cauli- 
flower, kohl-rabi and swedes. Thebacterium has been istdated from diseas- 
ed tissues and a number of successful inoculations have been made with 
pure cultures. The organism was found on imported seed offered for sale 
in Pretoria, its presence being proved by inoculations. A summary* of 
the characters of the !^uth African organism is given by the winter, and they 
are found to correspond with those of B. campestre. 

It is suggested that, as a precautionary measure, all seed of cruciferous 
plants be disinfected before planting by immersing for 15 minutes in 
formalin {i ; 240) or in corrosiv^e sublimate {i ; 1000) 
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202 - Boiryiis cineren, % Disease Attw*lng the Shoots and “ Fnrit” of Fig 

Trees in England, — Wiluam B, ia Royal Botanic Gardens Kern, Bulktifi 

of MiscdUineous Jnf(ymation, No. Q, pp. 22 5- 229. PL VIII-IX. lyOtldOn, 1916, 

When examining a number of 6g trees groveing in a garden at Mort- 
lake,* it was noted that those which showed much “ fruit " affected by rot 
due to Boiryiis cinerea Pers. were also affected with a die-back of the young 
green shoots, whilst tliis was practically absent from trees bearing healthy 
“ fruit On the dead shoots were pustules of Botrytis conidiophores, 

Botrytis conidia were transferred by means of a penknife blade to the 
apical pore of 6 figs of almost mature size. Of these, 3 were inoculated wth 
spores from a dead shoot, and 3 from spores from a diseased “ fruit The 
conidia were placed in the pore which was dn% and care was taken to avoid 
injur\\ A fortnight later, all the inoculated figs were diseased, whilst no 
others on the same tree were found affected. 

In a similar manner, spores were transfened from diseased figs and dead 
shoots, to living shoots and placed in excisions made in the twig, in leaf 
axils, and in the apical bud. Other shoots were similarly cut, but not ino- 
culated, to remain as checks. In eveT>^ case where the spores were insert- 
ed in a wound, the shoots were killed and pustules of Botrytis conidiophores 
were formed. On the other hand, shoots which had been merely wounded, 
or inoculated on uhwounded surfaces, remained perfectly healthy 

The experimental figs and shoots were examined, and with the excep- 
tion of one shoot, Botrytis mycelium only was present in the tissues. The one 
exception gave rise to the fructifications of a s^Kcies of Tubercularia. 

Subsequently a large scries of inoailation ex])erimcnts with pure cul- 
tures of the Botrytis derived from vSouthampton and Mortlake werecommcuc- 
ed ; the results already obtained confirm those of the preliminary exper- 
iments. 

After having described the growth of the fungus in pure culture, the 
writer gives an account of the course of the disease in the figs and shoots. 

Infection may occur at any point, but usually the attack commences 
at the jxire, and thence spreads rhpidly till the entire “ fruit '* is enveloped 
in a grey mould of Botrytis conidiophores. During this time, the tissues oi 
the fig undergo marked alterations in texture and colour, though the cen- 
tral cavity is usually free from mycelium. By the time the fig is complete 
ly envelop)ed, it has shrunk considerably in size and after a few weeks shriv- 
els to a mummified condition. In this state it often hangs on the tree dur* 
ing the winter, and in early summer, gives rise to abundant conidiophores. 

Conidia taken from such “ mummies which had over wintered on 
the tree, proved readily capable of reproducing the disease on both healthy 
shoots and figs. 

When a shoot is inoculated, the mycelium at first tends to spread equally 
in all directions and rapidly encircles the shoot. It then slowly progresses 
upwards in the tissues and more rapidly downward.s. The shoot above 
the diseased area soon dies and usually becomes .shrivelled and brown. The 
growth of the mycelium seems to be confined to the* one season, so that it 
does not advance from* the dead .shoot further into the tree the following 
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j'ear. The mycelium is chiefly found in the cortex of the shoots and the 
hypliae penetrate the tissues rapidly in all directions. They do not appear 
to exert the same destructive action upon the cell walls as was noted in the 
fruit, but the cells are killed and collapse. 

In certain of the shoots the fungus remains alive during the winter, 
and gives rise to successive crops of conidia the following year. Such co- 
nidia are capable of reproducing the disease when inoculated into shoots 
and figs. 

It is evident that the fungus is carried over the winter in the mummified 
" fruits " and dead shoots, and therefore these two sources of infection 
should be carefully eliminated. Badly infected trees which have been 
so treated have entirely recovered and now bear healthy and full crops. 

20 i - On the Blaek Rot (‘^Nerume” or “M*rciume nero”) of Chestnuts, In Itniy.— 

PeYRONEL, BE-YJasijs, in Rfndiciirtti dtlla Rculc .■ice^demm dci Ltmei, CUtssf di SfiVntr 

fiikh:,ma*emat\che e fuUurdU, Series 5, 2ml Half-year, Vol. XV, Part II, pp. 45(^461. 

Kitme, 1916. 

The preservation of chestnuts is often seriously hampered by the pro- 
duction of a sooty black colour on the whole or jjart of the cotyledons of 
the achene, whence the names “ nerume " (== blackness) or “ marciume 
iiero " {= black rot) given in Italy to this condition. The attacked chest- 
nuts which then acquire a bad taste and become quite uneatable, cannot 
be distinguished externally from healthy ones : the shell (pericarp) is often 
intact and of normal colour. 

In Italy, Phouon (i(X> 5 -if} 0 ^^) found in attacked fruits a mycelium 
relating to Rhacodtum cellare Pers., from which, after culti\'ation on various 
artificial media, he obtaine<l abundant conidia resembling the fructifica- 
tions of Cladosponum, HoTvwdcndron, Cladoirichum, etc. Baixier (1908) 
in hranc'e, has obtained, on the ccmtrarv', from pure cultures on sterilised 
chestnuts and on liquorice, the same cliaracters as those described by 
Peglion : but which after a couple of wt^ks. gave rise to a coiiidial fonii 
with no raor])hological affinity whatever with Cladospotium, Hormodendron, 
etc., and called by him Harziella C<is.U}neae ; this sjiecies. according to the 
writer, should be transferred, because of the type of its mycelium, from the 
family to which the genus Harzidla belongs, to that of the 

Demaiieae and classed under a new genus, probabh^ close to the genus 
^lachylidium. 

Because of the differences of opinion between Pegmox and B.vixier 
regards the conidial form, the writer first enquires if there is a single causal 
agent and whether the fungus studied by Baixter is the same as that ob- 
ser^ed by Peglion. In addition, without denvring that storing chestnuts 
JQ Cellars or damp warehouses, facilitates the develo])ment of the disease, 
the writer - from observations made in the vaudois valleys (Piedmont) 
doubts that the infection really starts in those places, as Pei'.uon thinks. 

As regards the entrance of the fungus into the fruit, since the pericarj> 

IS usually intact, it seems justifiable to suppose that infection takes place 
at the tip of the fruit, where lesions show more easily But on cutting chest- 
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nuts not completely attacked by the fuiigus, it is at once seen that the ah 
terations are produced on any part of the fruit. 

If it is allowed that the fungus cannot penetrate the pericarp — a phe* 
nomenon as yet unexplained and which the writer considers improbable - 
it just be supposed that infection takes place at flowering when the fungus 
spores penetrate the ovary by way of the stigma, producing a fine myce* 
lium which then develops in the ripe fruit, provided that latter is kept 
under the requisite conditions of moisture and temperature. 

The Author, who is continuing the study of this disease, has obtained 
pure cultures on different media, with abundant production of mycelium 
which, at first silver-white, becomes grey, and finally olive colour; up to 
the present, however, these cultures have produced no fructification 
whatever. 


WEED 3 AND PARASITIC FLOWERING PLANTS. 

204 - Emtx aitstnihf a Queensland Weed. — «aii.ey, t. k. and white, c T ,in 
Queensland A‘:,ricultural Journal, Vol. VI, Part 6, pp. 373-374, PI. 41. Brisbainr, 101(1. 

The polygons ceous plant Emex australis is spreading considerably. 
The plant, originating from South Africa, is mentioned by Benth.\m in 
his “ Flora australiensis ", but with doubt, as a native of southern and west- 
ern Australia ; in fact, it occurs in all the eastern states. As far as Queens- 
land is concerned, it was first recorded in 1911 as naturalised near St* 
George. 

The authors describe the weed, giving the different popular names: 
“ Cape Spinach ", " Spiny Emex " Goathead Burr " Three-cornered 
Jack “ Cats, Heads " “ Cape Dubbeltje-Doorn", " Cape Devils' Thom' '.etc. 

Andrew Smith, in his wwk on the medicinal plants of Cape Colony, 
notes the therapeutic properties of the leaves of Eme% australis. The 
destruction of the plant should, as with all annuals, take place before the 
formation of seed. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

205 - Insects and Other Enemies of Cultivated Plants, Observed in Ireland during 

and ms (I) i — Careenter, Gkoroe ir., in The Economic PfoceeJin^s of the Royal 
Society. Vol. II, No. 12, pp. 221-237, Pig, i-S, pi. XH^-XVII. DubUn, 1916. 

Cultivated Crucifers - Diamond-back Moth {PluUlla macuH- 
pennis Curths —cruciferarum Zell), very injurious to white turnips and 
swedes; Turnip Moth [Agrotis se^eium L.) damaged cabbages and turnips: 
Cabbage Fly {Phorha yassicae Bouche) attacl^ng radishes. 

Corn. — Oat Aphid (Aphis avenae Fab.). 


(i) See also 5. Jaa: 1914, No. 86. 
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Potato^. — Potato Aphid (Rhopalosiphum solani Theobald); Black- 
fly grubs {Bibio sp.) ; Rosy R^ic Moth (Hydroecia micacea Esp.). 

Mangel. — Carrion Be^le [Silpha opaca L.) ; Brassy Flea-beetle 
{Plectroscelis concinna Marsh), a new pest of the plant. 

Celery, ~ Green I^eaf Beetle (Phaedm tumidutus Germ) ; Carrot Flv 
{Psila rosae Fab.) . 

Carrots. — Carrot Fly (Psila rosae Fab.). 

F1A.X. — Flax Flea-bertle {Longiiarstts parvulus Payk.). 

Tobacco. - Heart and-Dart Moth {Agrotis segeium Schiff. and A 
exclamattonis l#inn.) 

Fruit Tr^s. ~ Shield Bugs {Tropicoris rufipes Unn, and Pal^mena 
prastna Lmn.) ; Plum Aphid (Aphis pruni R&umur) ; Garden Chafer 
iPhyllopertha horticola Lmn.) ; Clay-coloured Weevil (Otiorrhynckus picipes 
Fab.) ; Eyed Hawk Moth {Smerinihus ocellaius Linn.) ; Apple I^f-miner 
{LyoytcHa cletckella Einn.) ; Bibio sp. , injuring apple trees’ 

Ornamental Piants. ~ Root Mites (Rhizoglyphus eikinopus Fum 
and Rob.) ; White Springtails (Isotoma tenella Linn.) ; Green Uaf Wee\i! 
[Phyllobius viridiaeris Laich) on climbing roses; Black Vine Weevil 
{Oliorrhynckus sulcaius Fab.) on ferns; Winter Moth (ChemaMa brumata 
Lmn.) on Rhododendron leaves ; Swift Moths (Hepialus sp.) on tulip bulbs. 

ibiEES. -- Hazel Larch and I^eaf WeeWls [Strophosomus coryli Fab. 
and Phyllobius argeniaius Linn.) 


206 - Th« Effect (rf Hydrocyanic Gas Fumigation on tbc Eggs of Apbit pom! and 

A, 4Ke/fAe, Apple Pansites* in OnUrio. - Ross, w. a., in Tkc cur^dian Ento- 

Vul. XLVm, No. 11, p. 367. I^ndon, iyi6. 

The fumigation of young apple trees with hydrocyanic add gas iust 
before or shortly after the buds commence to swell not onlv controls the 
San Jos^ scale (Aonidielta pernkiosa = Aspiiiotm pemkiosus) but it 
also destroys the eggs of aphids. 

In the spring of 1914 out of seven apole trees obtained from a nur- 

and well stocked with eggs of Aphis pomi and A. avenae , three were 
imugated with hydrocyanic acid gas (i oz. KCX to 100 cu ft i -i a 
formula) for 45 minutes and the others used as controls None of the eggs 
!>n e umigated stock hatched, whereas large uumbers hatched on the 
:ontrol trees. 

The exj^riment was repeated in the spring of iprb.and the same satis- 
itroyS obtaine<l - loo per cent of the aphis eggs were de- 

In 1914 and in 1916. the nursery^ stock was fumigated 8 davs and 6 
ays respectively before the eggs on the control trees commenced to hatch. 


“ **‘*‘®’’* •*“ Vllliviceiicio Region, Republic 

M tolnmbla.-DAWE,M. T., l,. Year 11, No 6, pp Ik^ola, 


, it has nothii^ to do with frost, there is a disease of rice call- 

luelo at Villavicendo, in which region it has been known for over 
«! years. But, in 1916 it became more serious. 
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It is primarily characterised by longitudinal stre^ appearing on the 
leaves and which become more and more evident untl the attacks parts 
drv up and tear, lunally, the leaves rot and droop. The attack is not 
always general. The same phenomenon has also been noted in maize ami 
probably other graminae are also attacked. . 

^ The writer has shown that the injury' to nee in the almve region is 
caused by a small insect which sucks the juices of the leaves. We^y plants 
grown on unsuitable soil, give way more easily to attack, wble climatic 
changes may render the plants more susceptible. 

The growth of rice and maize together, as practised in this ^on, 
favours the disease as maize is also attacked by the ins^. nsufficieat 
or bad preparation of the soil results in the production of weakly plants, 
which cannot support the loss caused by the insect. In the region ovc, 
which these resarches were made, the nee is gro^ umler what is called 
*■ drv ” ailtme It is probable that, in a region like that of Llanos, near 
to a mountainous district, having abundant water, and ».l naturally 
suitable for irrigation; the growth of aquatic vaneties would give better 

'“'''as a means of control of this pest, the Author adi-ises the use of 
spraying with a petroleum emulsion. 

.08 - Sunllower (Hellanthus n/inuirs) Roots Ddormod by » Hettroder,,i\ 
Porto Tolte, Itoly. — scc no. oi this . 

100 - lortrix oleraceuta n. sp., a Microlopldoptoron Injurious to Cabba^ is 

Kewfouniiland, N. America. - cnssox, m 7 Sr id 

XU’III, No. II, pp. 373*375. I’l X. Um-Jon, i‘)i6 , ; u 

In July 1915. in some farms neat St. Johns' a large number of smaE 
tortrix caterpillars were noticed infesting cabbage leaves. In one farm, 
thev completely destroyed the first planting and a large part 0 the second. 

" On breeding out the larvae, it was found that it was not the hurqvaD 
species Toririx waklbomiana L. vat. virgauream Tr. - although the litter 
insect has much affinity with that under discussion — an 
was not identical with any ot those siiecies described for ^orth .taenca. 
So the Author proposes the name ot T. okraceana n. sp. , for the insect « men 
he also describes systematically. During iqif), this insect has ciusej 
severe injury in Newfoundland ; cateqiillars sent have proved , on bre'rt- 
irtg out, to belong to the new species in ([uestion. 

210 - ThelOlive Fly (Daeui oleae v»r. n. var.) and Ono <d Its Pa®^ 

Recorded lor the First Time in India. - siutsstsi, i' , in Rn>dm,<iii deUaKii‘ '‘ 

dmia dei Lincei, Clmse di ScUnze fisicU, mat^maiUk^ ( naturalt, Series 3. '■ - • 

Half-Year, Vol. XXV, Part II, pp- 4 ^ 4 * 427 . > 

The Author who, l)eing firmly convinced that the olive fly and its> l ' 
rasites are present in N. W. India, had requested the eutomologb 

Mk T B Fletcher to obtain information on this subject - wasinfmme ^ 

Mr’ Fletcher that he had collected worm-eaten 

probably to Olea cuspidaia, from which he had obtained adults of 

oleae and of an Optus parasitic on the former. 
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After examining the material, the Author discusses and describes 
.pecimens of Dacus oleae from India as simply representing a new variecy 
Var. asiatica) of the type form and the parasite as a new sj^ecies of Opius {0. 
^onerophagus). In his collection, the Author also has sj^imens of Dacm 
yleae from Beyrouth (Syria) obtained from fruits of Olea europea which 
:loseIy resemble those from India in colour, * 

The new Optus is very close to 0. concolor Szepl. and 0, dacicida Silv. 

2ti - NoUrchM {Nacoleia) octasema^ a HicroiepidopteroD Injurious to the 

Bjinaffa, In Java. — Leefmans, S., m van ket Labor (Uori urn voor Plan- 

Unzirkier, No. 23 , 23 pp., 5 PI. Batavia, iyi 6 . 

Kverywhere where bananas are grown in Java the writer has noticed 
that the fruits are infected, the skin becoming scabby. The damage is 
usually confined to the skin, but the insects sometimes gnaw the fruits 
50 baiy that the interior becomes rotted, thus causing a considerable 
loss of crop. The scabby fruits cannot be exiKutefi, for the Australian im- 
porters refuse to accept damaged fruits. 

The insect causing the damage (Kotarcha [Xacoleia] octasema ileyr) is 
well known in the New Hebrides, Solomon Islands and Queensland. The 
insect probably lays its eggs on the flower bracts. After four days, the eggs 
hatch and the lar\’ae, mm. long, proceed towards the fruit. The 
writer has rarely found the chrysalids Ix'tween the fruits and he thinltf 
that they are usually to be found among fallen leaves or between the base 
of the leaves and the stem. The lar\’ac are mature in ii da>’s, and three 
days later the cocoon is commenced and eight days after, the adult emerges 
from the cocoon. The insect requires 30 days for its development in a 
rainy season, while in a flry season 27 days siithce. 

They fly by night, remaining concealed during the day. 

A braconid , probably belonging to the genus Apantdes, has been 
lund to be a parasite of the lar\'ae. These parasites are not numerous 
nd are not of much ini|Mirtance in controlling Xoiarcha. 

The writer's attention was drawn to a method for controlling a similar 
laaana jxst in the Kiji Islands by a Java ex]x)rter. The method consists 
n powdering the fruits with a one- in-three mixtureof pyrethnimaud wood- 
ish. A few tests with other insecticides as well as with the asli gave un- 
atisfactory results. The best method of a])plyingthe niixtutreof p\Tethnim 
)ow(ler and wood ash is to blow the i)OW'der on the fruits with a syringe 
ntroduced between the bracts as soon as tlie infiorescence commences to 
le\^lop and while the bracts still cover the fniits. 3 grammes of pyrethrum 
tre sufficient for the two treatments, which according to the writer costs 

Centimes per inflorescence in Java The wood ash may l>e replaced by 
Powdered lime for mixing with the pyrethrum. 

12 Ahidts frtttaius^a Coleopteron Injurious to the Blangotree, in BengAl— 

Sen, P. C., la A^^cuUurai DrpartmcfU, BcncaJ, LcafUt No. of I'yifv 

The larvae of .d/ciies frcnaius Kst f'" mango shoot-borer ") cause 
icveie injury to the mango-trees, espedally those that are grafted. It 
kres galleries in the young shoots. Each j^ear from March to December 
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serious damage is observed in the Dacca Botanic Garden. The insect also 
occurs in other localities. When new shoots are formed it is advisable to 
examine them occasionally and if the adult insect is seen, measures should 
be taken for its destruction. As far as is possible all shoots containing 
eggs or larvae should be destroyed. If these measures are carried out 
from the very first, the damage will be notably reduced. 


213 - Scale Insects as Vine Pests and their RelationAlps with other Cultivated Plants. 

— jABLOJfOWSKii eii Kodeminyeft [Cvmmunicatwns from the Experimental 

Stations of Vol. XIX, No. 2, pp. 16^-283, 31 tig. (From the Germao Rumman- 

pp, 286-28 vS). Budapest, 1916, 

Scale insects in the Hungarian wine-growing zones have hitherto bet?i] 
of the same importance as in other countries. The situation, however 
in Hungary, has been worsened by the fact that the new plains vineyards 
either on loose sand exempt from phylloxera or on clayey soil, are drawing 
nearer and nearer to the Robinia plantations which are very seriously at- 
tacked by the Coccid Eulecanium corni (Bche) var. robiniarum (I)t>ugl.) 
March, (or formerly simply Eecannm robiniarum Dougl). Through the 
agency of these Robinias the Coccid is carried to the vine. The writer 
remarks in this connection that the vine considered as plant host, has no 
particular species of Coccid of its own ; in other words no s]K*cies of scale 
insect exists whose existence is intimately connected with that of the vine. 
The Coccids of the vine are mostly occasional pests which live on a great 
many other plants from whence they may spread to the vine. After a 
general disaission of the data relative to this question and a brief descrip- 
tion of the scale insects recorded as parasitic on the vine, the writer consid- 
ers the following 6 species which have either been introduced or may be 
introduced into Hungary^ as [)ests of the vine. 

Phenacoccus aceris (Sig.) observ^ed on the \diie, but only very rare- 
ly, is common and often present in large numbers in Hungary', in ttie 
scars of old wounds on maples, wild chestnuts and fruit trees (especially 
apple). From the ^ricultural point of view this scale is of no imjmrtance. 

Pseudococetts adonidum (t.) — Ps. lon^ispinus Targ. Tozz., is a pe?t 
of consen-atory and hot-house plants ; it may attack hot- house vines but 
so far has not been found in Hungary as a field pest. 

Pseudocoeem citri (Risso) ~ Ps. hrmspinus Targ. Tozz,, is an injur- 
ious insect both in conserv'atory and field. This is the famous f-pocies] 
known under the names of Cocews I’lris, Dactylopia^ vilis Nedzelsky; it is 
the primary’ cause of the " phthiriasis familiar in Eastern history ) aad 
of the disease of the vine recently described as the '' Jaffa disease This 
species is indigenous to Hungary but is not an exclusive pest of the viti^. 
it frequents other plants, passing the winter upon them. Experiment^ 
show that there is no fear of its injuring the vnnes. 

Pulvinaria heinlae (L). often wrongly designated as Lecanium viiA 
is frequently present, often in large quantities, upon long pruned vine canesj 
which, owing to the presence of old wood, are more seriously endangerej 
than would otherwise be the case. Vine trellises and espaliers, at thr 
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Ijeginttittg of June, are perfectly white as a result of the presence of this 
insect. 

Eidecamum corni (Bch6) var. tobiniarum (Dougl) March., infests 
Robinias throughout Hungary and often occurs on isolated trees in masses 
of surjirising size, or in avenues or woods of Robinia whence it ea.sily pass- 
es to the vine. Diuing their autumn and spring migrations, the young 
Coccids may easily be carried by the wind and so reach the vine or other 
plants. Cases are cited where these scale insects have been able to attain 
their complete development in fwtato or hemp 6elds, on the foliage of 
sugar beets and on a great number of weeds. . 

Eulecanium persicae often wrongly termed Lee. vini Bouche. and 
which is generally admitted to lx; a southern representative of the genus, 
also (xcurs in Hungary on the vine and in analogous drcumstances to the 
Species mentioned above. Long pruning also favours their increase, the 
more old wood present, the greater the number of scale insects. The two 
species of coccids just named have the disadvantage of retarding the forma- 
tion of spring shoots. On the other hand, where spring frosts occur, this 
may not be without corresponding advantages. The emission of honey- 
dew ill large quantities in summer weakens the development of the grapes ; 
“fumago** sfwils the (juality of the table grafx; (grapes covered with “fu- 
mago " are useless) ; whilst the crust of '' fumago on the upper surface 
of the leaves, and the attacks of the young Coccids on the branches, in Au- 
gust and September, hinder the formation of sugar in the grapes. 

Short pnming effected annually , results in spring in a great reduction 
in the number of lar\’ae w'hich have survived the winter. It is thus the 
best natural means of control. As regards other methods the writer only 
leconimends that of destroying by crushing the big mother scales wHth their 
L'on^ents imniediately after egg-ladng. Mere bmshing. especially when 
Carried out late, has serious draw'backs. Although the mother and a small 
portion «>f the unlaid eggs may be destroyerl, yet the majority of eggs, 
xiiug on ^he ground . remain unharme^l and may give rise to a number 
)f larvae which will lead to a recurrence of trouble the followrirg year. 
With regard to spraying on the one hand it is impossible to get at these 
nsects sufficiently well by this method, and. on the other hand, the liquid 
litherto employed (carboUneum, strong petroleum emulsions) is not onh 
^armful to the canes, in winter, but often directly fatal. 


Aij'rbdo Ruggrri, gertnu mponsabiU. 



